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nen has long been recognized as a danger, not only to the 

individual who suffers from the disease, but to those who may contract it 
from him. It has been said that if one person in a community has tuberculosis 
the community itself is tuberculous. For several years it has been recognized 
that no anti-tuberculosis campaign can be fully effective without adequate pro- 
vision for isolation and education of infectious cases. From a public health point 
of view, to control the spreader is to eliminate the disease. 

This study is very definitely linked with prevention. It has to do with 
active tuberculosis in immigrants of recent arrival in Canada. During the course 
of routine sanatorium duty, in Saskatchewan at least, one encounters such cases 
rather frequently. It was decided to investigate a group, consisting of those cases 
that came to light in this province during the four-year period 1929-1932, The 
group consists of only those immigrants who, at the time of their breakdown in 
health, had been in Canada for less than five years and who, for this reason, were 
liable to deportation under provision of the Immigration Act. For clarity and 
brevity they will be designated by the single word “deportables.” No case 
admitted before 1929 or after 1932 is included. The four years 1929-1932 were 
deliberately chosen because they were grouped around the census year 1931. 
Figures from the census returns could therefore be fairly used in calculating 
morbidity and mortality rates, both in the deportables and in the provincial 
population as a whole. 

In the group studied there were 225 deportables who broke down during 
the four-year period. Thus, each year an average of 56 cases developed to the 
point of requiring treatment. That this number constitutes a formidable problem 
becomes apparent when it is pointed out that it represents 9 per cent of the 
number of active cases, excluding Indians, discovered in the province annually 
during the years studied. That the problem is more formidable still is evident 
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when it is known that this 9 per cent developed out of 6 per cent of the popula- 
tion.* To state that of every 11 new cases of tuberculosis found one was an 
immigrant who had been less than 5 years in Canada is to raise questions. One 
would want to know: (1) What factors caused these untimely breakdowns, and 
what is their relative importance? (2) What can be done? 

Of the 225 cases studied, 185 were treated in sanatorium. Case histories, 
X-ray films, laboratory reports, and all essential data were available. The 
remaining 40 were attended by private physicians and the only information used 
in these cases was taken from the death certificates on file at the Provincial 
Bureau of Vital Statistics. 

Data will now be presented regarding occupation, anatomical site of the 
disease, stage of the disease on admission, presence of tubercle bacilli, and 
presence of cavity formation. Comparative data will be presented for our 
sanatorium cases in general. 
TABLE I 
OccUPATION OF 225 DEPORTABLES 


Occupation Number 


PPT eee Pee ee TOTES eee Teer ee rere ee et et: 16 


Per cent 





oun 
EOE Ce Le Re PT ere ne rr es 60 26 .67 
ne S.C PERT ET CEE COI CN te re 17 7.56 
STIR 6a o wis cscs isa aetie demesne aw ea eee eee 42 18.67 
Housewife, town or city............... ala dle eins steeiaeie meme Rakee 15 6.67 
TN oso a5. ws. cigire ake +85 aioae oh ee Se eee Ran 10 4.44 
I re aR a aida sake wie au para a i ace rede Re Re GaN 20 8.88 
PEL OF MEMOS MENDON 5.65.05. 5.66 oe obs ee ed ee claseesaeeeee 18 8.00 
MINS 56 CA od Tacip be Sek 545 Gre aves Wi ASI SIR SE ee LE a 7 3.11 
NE SES cose Gate ea eis ices IES ae Daa aE RCE ON EN ont 5 2.22 
Others: Painter, nun, clerk, nurse, cook, etc.................006- 15 6.67 

bic (et ial i ar ras hie i alr Nal cl Ac et 00. 





This group, as with the population in general, was engaged chiefly in agri- 
culture. Farmers, farm labourers, casual labourers, and farm housewives, made 
up 60 per cent. Most of the children, most of the girls doing housework at home, 
and some of the domestics, were also from rural districts. There remains, then, 
only 20 to 25 per cent who lived in urban centres. This grouping does not seem 
to represent any very appreciable occupational realignment, since most were 
accustomed to similar work in the countries from which they came. There were 
no recognized predisposing occupations followed by this group. 

Of the 185 deportables treated in sanatorium, 159 (85.9 per cent) were 
admitted for pulmonary tuberculosis. Of the cases in the general population, 
79.1 per cent were pulmonary.* The percentage of non-pulmonary cases was 
14.1 among the deportables and 20.9 in the provincial population.* The 
higher incidence of pulmonary cases is evidently due to the different age- 
composition of the deportable group. Those age groups which migrate in 
greatest numbers are the same groups in which the pulmonary form of the 
disease is most prevalent. 


*Indians excluded. 
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Classifying the cases according to the stage of the disease at the time of 
admission, 62.9 per cent of the cases among deportables were far advanced, 
23.9 per cent moderately advanced, and 13.2 per cent minimal. Among the 
general population 41.3 per cent were far advanced, 22.5 moderately advanced, 
and 36.2 per cent minimal.* In the deportable group there were 21.6 per cent 
more in the far-advanced category and 23 per cent less in the minimal class, 
than in the provincial group. No doubt our provincial cases, familiar with our 
anti-tuberculosis organization and more aware of the importance of early 
diagnosis, consult their physicians at an earlier stage. The deportables come 
for diagnosis at a more advanced stage, partly at least because they are strangers 
in a strange land. Fear of deportation operates also. One encounters not 
infrequently those who, aware of the deportation clause, struggle to keep from 
becoming public charges until their tuberculosis has become so far advanced that 
no alternative is left. 

Comparing the incidence of cases with tubercle bacilli present in the sputum 
in these two groups of patients, 69.2 per cent of the deportables showed the 
presence of tubercle bacilli on admission, in contrast with 45 per cent* among 
provincial cases. The high percentage of bacillary pulmonary cases among the 
deportables is in accord with the more advanced stage of the disease at the time 
of admission. 

A study of the clinic records presents the following data concerning the 
distribution of the disease on admission as revealed by X-ray and the presence 
of cavity or cavities. Among the 159 deportables admitted to sanatorium, the 
distribution of the disease was bilateral in 65 per cent and unilateral in 35 per 
cent. Multiple cavities were found in 25 per cent and single cavities in 27 per 
cent. These data confirm that the deportables were admitted to sanatorium late 
in the course of the disease. In a pulmonary group showing on admission 63 per 
cent of far-advanced cases, 69 per cent of open cases, 65 per cent of bilateral 
lesions; and 52 per cent with single or multiple cavities, one cannot escape the 
conclusion that the early prognosis is hopeless in 50 per cent and that the long- 
range prognosis is unfavourable in 75 per cent at least. 


Non-Pulmonary Cases 


Of these there were 26 who received sanatorium treatment. Of this number, 
10 suffered from bone lesions including lesions of the spine (6), hip (2), ankle 
(1) and wrist (1). Six had peritonitis, 5 adenitis, 3 lesions of the genito- 
urinary tract, and 2 had skin lesions. Of the 10 suffering from bone lesions, 4 
also had pulmonary tuberculosis. Three of this number had lesions of the spine 
and 1 had lesions of the hip. Three of the patients suffering from peritonitis 
had pulmonary tuberculosis, and 2 of the 5 cases suffering from adenitis and 


2 of the 3 cases which had genito-urinary lesions likewise had pulmonary 
tuberculosis. 


Of the 26 patients whose major lesion was non-pulmonary, 11 had pul- 
= *Average cases, Saskatchewan, 1930-31-32-33 (white population). 
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monary lesions as well. The bone cases accounted for nearly 40 per cent of the 
non-pulmonary group, and of these cases 60 per cent had lesions in the spine. 
This is in keeping with our findings of tuberculosis of the bone in the general 
adult population. The next largest group, those with peritonitis, accounted for 
23 per cent. The remaining 38 per cent was made up of adenitis, genito-urinary 
and skin cases, named in order of frequency. Of special interest and importance 
is the observation that 42 per cent of this non-pulmonary group showed, in 
addition to the minor lesions for which they were treated, definite and demon- 
strable pulmonary tuberculosis. The significance of this observation will be 
referred to later. 

Table II, presenting data relating to the outcome of the disease in the whole 
group of 225 cases, supports the information already given as to the advanced 
stage of disease found in the deportables at the time of diagnosis. 


TABLE II 
OUTCOME, AS AT MARCH 31, 1934, IN 225 DEPORTABLES, DIAGNOSED 1929-1932 


Outlook as to 











Outcome Number of Per Cent Ability to Work 
Cases and Earn a Living 

Well and working......... hda 24 10.6 Good to fair 
Well but not working. . _— . 8 3.6 Fair 
Symptoms, light work................. 22 9.8 Fair 
Unable to work.......... , wa Fis ‘ha 18 8.0 Fair to poor 
Unheard of since discharge... .. eas 8 3.6 ? 
Left the country..... ; pHoken Oiiedae 12 5.3 ? 
PREOEHOG 5s :éice 5 sain - sii oes : 21 9.3 ? 
Still in sanatorium............ ugh 18 8.0 Fair to poor 

j In sanatorium........... i aig Be 49) 
Died < Following discharge................. 5 41.8 

Never seen at sanatorium........... 40 
Total... 225 


100.0 








From these data it is seen that as individuals suffering from tuberculosis 
they responded rather badly. By March 31, 1934, 5% years after the first 
deportable of the group had been diagnosed, or 1% years after the last, 41.7 
per cent had already died. Another 14.6 per cent had either been deported or 
had left the country voluntarily. Eight per cent were still being treated in a 
sanatorium, and the prognosis in these has been estimated as ranging from fair 
to poor. Thus we conclude that nearly 64.3 per cent, even after such a short 
lapse of time, constitute, for all practical purposes, a complete loss. Of the 
remaining 35.7 per cent, less than one half were known to be well and able to 
work. The others still had symptoms, or were unable to work, or had been 
unheard of since discharge. It is fair to say that out of the entire group of 225, 
only 10-20 per cent may be expected to continue indefinitely in sufficient health 
to allow them to work and earn a living. If no better results could be obtained 
in our tuberculous patients in general, we could not say much in defence of 
treatment efforts. Fortunately, the response made by cases discovered day-by- 
day in this province is very much more encouraging. 
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Morbidity and Mortality 


Before discussing these data and the problems presented, reference is made 
to pertinent facts concerning the morbidity and mortality both in deportables 
and in the provincial population.* Tables III to VII, appended, show the 
morbidity and mortality incidence in deportables by nativity, for age groups, 
sex, and marital state. 


TABLE III 
MoRBIDITY PER 100,000 in 225 DEPORTABLES BY NATIVITY 


Deportables per 
year who broke 
Total Deportables downwith Morbidity Rate 
Birthplace in Saskatchewan tuberculosis in per 100,000 
1926-1930 Saskatchewan Deportables 
(Avge. 1929-1932) 


12,823 
7,667 
1,553 
2,983 

583 


74 
75 
96 
58 

86 
37 aia 
Newfoundland 40 
Other British possessions 


oS Sone 


EUROPE 
2,012 
298 
1,308 


156 
134 


60 


343 
2,962 


Switzerland 


Yugoslavia 
Other Europeans 


Sess 


ET I on ios oe eRe Karccdins 


ur 


o + 
s 3 


Oem COUNTRIES... onic co cisiscetecesctes 


Repatriated Canadians 0.00 
55,976 56.25 100 


N.B.—Morbidity per 100,000 in Saskatchewan (White population less the above deport- 
ables) = 63 (average cases 1930-1933). 

(a) Rates per 100,000 not worked out where number of deportables in the Province less 
than 500. 


*Indians and deportables excluded. 
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From table III the following observations are made: 


1. The case incidence in those deportables from the British Isles was 1.1 times as 
high as the incidence in our provincial population ;* in those deportables from the United 
States it was 1.2 times as high, and in those from Europe the rate was more than 1% times 
as high. 

2. In those from certain European countries, notably The Ukraine, Sweden, Roumania, 
Norway and Austria, the rates were particularly high. 

3. The rate for the entire group of deportables was found to be 100, or over 1% times 
as high as our provincial rate of 63.* 

TABLE IV 


COMPARING MorRTALITY PER 100,000 By NATIVITIES IN 


(1) Deportables in Saskatchewan, 1929-1932 
(2) Foreign Countries, 1929 (British Isles included) 









Tuberculosis 
Total Deportables per Tuberculosis Death Rate per 
Deportables in year who died Death Rate per 100,000 in 
Birthplace Saskatchewan fromtuberculosis 100,000 in Foreign 


1926-1930 in Saskatchewan Deportables Countries 
(Avge. 1929-1932) 1929 











ey. gS. nr 12,823 2.75 
TIAN... 5 oio0icins ccs 7,667 1.50 19 96 
RORONE  5 oieckt 0:00 5 aie 1,553 0.50 32 131 
Scotland . .. oc. secs 2,983 0.75 25 94 
WE cir ccc ian eees 583 0.00 es ei 
ee ee 37 0.00 

Newfoundland........... 40 0.25 (a) 227 

Other British possessions. . 113 0.00 cs 

er 36,806 17.50 47 (b) 
CS ee 2,012 1.75 87 150 
re 298 0.00 “i us 
Czecho-Slovakia...... 1,308 0.25 19 179 
SPPRUNEERG: 650605 wens 1,349 0.25 19 73 
PORN S cos csn un wune 156 0.25 (a) 237 
PN 6 i issbv- cn eww 134 0.25 (a) 167 
ENG 56's 5a xiere 3,632 1.25 34 88 
TION in aseidcies sees 60 0.25 (a) 172 
ROI S56 's.0 0's 000d ki 343 0.25 (a) 84 
SEED oi.0 cx ce Soon 2,962 1.75 59 218 
DOIG ios énincaiaw esp 2,392 1.75 73 156 
PE S.deciss eves 10,773 3.50 32 215 
Roumania........... 1,648 2.00 121 (b) 
eer ere 5,630 2.25 39 (b) 
I sa bee lwmeaow 1,095 1.00 91 130 
Switzerland.......... 186 0.00 i 
NINES 6 a's Si Boao 1,434 0.50 34 (b) 
Yugoslavia .......... 897 0.25 28 (b) 
Other Europeans..... 497 0.00 am 

UNITED STATES..........- 5,878 3.00 51 76 

OTHER COUNTRIES........ 207 0.00 

Repatriated Canadians.... 109 0.00 
















SS ecko aees 55,976 23.50 42 


N.B.—Mortality rate per 100,000 White population (less above deportables) Saskatch- 
ewan average 1929-1932 =28. 


(a) Rates per 100,000 not worked out where number of deportables in the Province less 
than 500. 


(b) Rates not obtainable due to lack of registration in certain foreign countries. 
*Indians and deportables excluded. 
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TABLE 
TUBERCULOSIS MORBIDITY AND Morta.ity sy NATIVITY, FOR AGE GROUPS AND SEX 
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Table IV, appended, shows that: 


1. The death rate of 21 in deportables from the British Isles is lower than our pro- 
vincial rate of 28; the rate of those from Europe is to our rate as 47 is to 28; the rate of 
51 for those from the United States is higher than the rate in deportables from Europe, 
2% times as high as in the group from the British Isles and almost twice as high as our 
white provincial rate. These observations concerning the group from the United States are 
perhaps not so surprising as it might at first appear. It is believed that immigrants from 
the United States are probably less selective. It should be pointed out that the rate of 51 
is still lower than the rate for the United States as a whole. 






















2. The death rate of 42 for the whole group of deportables is 1% times as high as our 
provincial rate.* 


3. In all the groups of deportables from the various countries the mortality rates were 
considerably lower than the rates in the countries from which they came. 


4. Deportables as a group show a death rate of 42. Our immigrants, who have been 
in Canada over five years, show a rate of 36. The deportables have a higher rate chiefly, no 
doubt, because they are on the average five years or more younger. The immigrants who 


have been here over five years have advanced just that much beyond the age of maximum 
susceptibility. 


It is of interest to add that the mortality rate for Canadian-born “whites” 
living in this province is only 22 per 100,000. 






Morbidity and Mortality by Age Groups in the 
White Provincial Population and in Deportables 


In table V morbidity and mortality rates are presented by age groups and 
sex. From this table it is seen that: 


1. The peak of the mortality curve for deportables comes in the 15-19 age group. 
For the provincial population* it is found in the 30-39 age group, but the group 20-29 is 
just slightly lower. Where tuberculosis is more common, it attacks chiefly the children and 
younger adult groups; where it is less common, its maximum incidence is appreciably 
later. Tuberculosis, being more prevalent in the native land of the deportables than it is 
in Saskatchewan, shows its highest incidence in younger age groups. 


















2. The morbidity and mortality rates are considerably higher in deportable females 
than in deportable males, for all age groups except in those under 15 years. Contrary 
to what is usually found in other countries, and contrary to what is found in our own 
provincial population, the female morbidity and mortality rates remain higher than those of 
the males in the age groups over 30. While one would not use these figures with too much 
assurance, realizing that, with the sexes separated, the numbers of each in the various age 
groups tend to be small, nevertheless the persistently high incidence of tuberculosis among 
the females is rather remarkable. 


The study of morbidity and mortality rates leads us to two rather general 
conclusions : 


1. Excessive morbidity and mortality in the deportables show up chiefly in those age 
groups under 20, and in those over 40. Thus immigration affects our provincial death rate 
by adding to it in those age groups. 

2. Mortality in deportables, although over one and a half times as high as that in the 
provincial population,* is nevertheless much lower than the mortality rate in the countries 
from which they came. This would indicate that migration is selective. 





*Indians and deportables excluded. 


TUBERCULOSIS IN RECENT IMMIGRANTS 525 


It is now proposed to enter into a discussion of the factors that operate in 
causing deportables to break down, and it is hoped that these may be assessed 
according to their relative importance. Our immigrants are a selective group. 
They are selective, not only because it is the fit who tend to migrate, but because 
a physical examination requires them to be up to certain medical standards. 
It is not surprising, therefore, that their incidence of tuberculosis is lower than 
that for the countries in which they were born, but it needs to be explained why it 
is higher than that of the province to which they came. 

Can it be that environmental conditions in Canada, and more particularly 
in Saskatchewan, caused the breakdowns? In regard to this as a possible 
cause one has in mind some adjustments the immigrant must make before he 
can be considered at home among us. He must adjust himself to our climate 
and to our food; he must adapt himself to our social and economic order; he 
must learn to fend for himself in a new land. Frequently he has little money 
and often he is without relatives or friends. In the case of the European there 
is the additional difficulty of language. During the period of adjustment to our 
new environment there will be anxiety and likely some privations, proportional, 
more or less, to the adaptability and resourcefulness of the individual. Can it 
be argued that these environmental conditions, per se, bring about the break- 
downs in our immigrants? During the past five years Saskatchewan has experi- 
enced a severe and stubborn depression. There has been drastic and progressive 
downward revision of standards of living. Great numbers have been unem- 
ployed, and relief to provide basic sustenance has been the order of the day. 
Anxiety and privations have been everywhere. And yet, throughout this de- 
pression, year by year, our morbidity and mortality rates for tuberculosis have 
slowly but steadily fallen. That they have fallen has not been due to less 
intensive search for new cases. Anticipating an increased number of breakdowns 
due to the depression, case-finding facilities were increased. The rates have 
fallen in spite of the depression. 

During the five-year period 1926-1930, Saskatchewan received 55,976 immi- 
grants. In migrating they broke contact with a much more highly tuberculized 
people at home. They entered an agricultural area where the population is 
widely scattered and relatively free from tuberculosis. Some 700 Normal School 
students, of average age 19, were examined by Sanatorium physicians in 1934. 
Only 18 per cent reacted positively to tuberculin. Generally speaking, infectious 
tuberculosis is not at large in Saskatchewan. It is effectively isolated because 
there is an adequate number of sanatorium beds for the purpose, and treatment 
for this disease is free to the sick. Thus our immigrants set out to make their 
adjustments to new living conditions amidst our provincial population which has 
continued to show, even during the depression, a progressive fall in incidence of 
tuberculosis. 

During the Great War our soldiers showed a rate greater than that for 
males of the same age groups in the civilian population from which they were 
enlisted. Both soldiers and immigrants are selected. Age groupings are reason- 
ably similar. Both groups migrate. If adverse environment could cause the 
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breakdown rate in soldiers to exceed that for the civilian population at home, one 
could expect an adverse environment in this Province to cause the breakdown 
rate for immigrants to be as high as that for their native land, or higher. 
That the rate in immigrants is considerably lower than that for the countries 
from which they came indicates that our provincial environment is favourable. 
It cannot be seriously argued, therefore, that environmental factors operate to 
cause an undue number of breakdowns in those who come to us from other lands. 
Tuberculosis will not develop unless infection has taken place. We know that 
the immigrants come from countries much more highly tuberculized than our 
own. Once having entered they stand a slim chance of picking up infection in 
this Province. The conclusion cannot be escaped that they bring their infection 
with them, and the higher incidence of recently acquired infection prior to 
migration probably accounts for the relatively higher incidence of disease during 
the first five years in comparison with the native population. 


Acuteness or Chronicity of the Disease in Cases Admitted to Sanatorium 


(1) Case History: A study of case histories to determine the relationship between 
date of onset of disease and date of entrance to Canada revealed that of the 185 cases, 29 
had onset symptoms 1 year or less before coming to Canada; 13 had onset symptoms 3 years 
or less before, and 23 had onset symptoms ranging from 3 to 33 years before. In all there 
were 65, or 35 per cent, in whom onset was considered to have taken place before they left 
their native land. Considering language difficulties, and considering the fear-of-deportation 
factor, these findings are probably not altogether reliable. Those who had onset after 
coming to Canada numbered 106. In 14 no estimate of onset was made. 

(2) Positive Family History: It was considered that the family history was positive 
when one or more deaths had occurred in the immediate family. The family history was 
positive in 34 cases, or 18 per cent. That this, per cent is so much lower than that in our 
routine provincial cases, found to be about 25 per cent, may be taken to further indicate 
that the histories were given with prejudice. 

(3) Positive Past History: Nothing short of a definite history of a previous break- 
down was taken as evidence that the patient had tuberculosis before coming to Canada. 
Most of the positive-past-history cases had been diagnosed and treated. Many had had 
treatment in a sanatorium. Several gave histories of complications, such as discharging 
sinuses and gross haemorrhage. Some of the spine cases had had slight deformity, such as 
knuckles, for years. Of the 185 cases, 26, or 14 per cent, had positive past histories. 

(4) From table VIII (appended) we find that in the group of 159 treated for 


TABLE VIII 


159 DEPORTABLES TREATED FOR PULMONARY TUBERCULOSIS 1929-1932, SHowING NUMBER 
AND PER CENT WITH DEFINITE SIGNS OF LONG-STANDING DISEASE, AS AT TIME OF 
ADMISSION 








Per Cent of 
Signs of Long-standing Disease Number Pulmonary 













DE SND oe os ce rawia wa wee ntinwh pared eiee wea 43 27.0 
Marked Mediastinal Displacement..................-. 22 13.8 
Marked Parenchymal Calcification. .................. 15 9.4 


50.2 





The remaining 79 deportables with pulmonary disease were classified as follows: 
72—Chronic Parenchymatous. 

5—Chronic Pleural (Pleural Effusion). 
2—Acute Parenchymatous. 
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pulmonary tuberculosis there were some X-ray signs which pointed unmistakably to long- 
standing disease. Eighty cases, or 50 per cent, showed either marked pulmonary fibrosis, 
marked mediastinal displacement, or marked parenchymal calcification. More definite signs 
of old disease could not be asked for. Of the remaining 79 pulmonary cases, 72 were 
classified as chronic parenchymatous. Many of these had X-ray signs of former disease but 
because these signs were not considered more pronounced than those found in the usual run 
of advanced chronic parenchymatous cases it was decided that they did not constitute 


indisputable evidence of long-standing tuberculosis. In only 2 of the 159 cases was the 
disease classified as acute. 


(5) In 26 deportables, treated for non-pulmonary tuberculosis, there was X-ray 
evidence of old inactive pulmonary involvement in 11 cases, or 42 per cent. 

From the facts discovered by investigation of past history and from the 
evidence as to date of onset of illness, and from the findings of signs of chronic 
long-standing disease in both the pulmonary and non-pulmonary groups, we 
must conclude that 50 per cent had reasonable proof of existence of disease at 
the time of entry to Canada. An additional number who showed some lesser 
signs of long-standing disease were excluded because the proof was not con- 
sidered irrefutable. This is to be interpreted as a very definite appraisal of the 
efficiency of the medical sieve through which our immigrants are required to 
pass. There are no figures to show how many tuberculous individuals that sieve 
holds back, but we have been able to estimate how many it lets slip through. 

It has already been stated that the breakdowns among our deportables 
constitute a formidable problem. Some idea of the magnitude can be gathered 
from a consideration of what it has cost this Province for treatment alone. 
During 4 years, 1929-1932, out of 55,976 deportables in the Province 225 cases 
developed. Forty of these were not treated in a sanatorium. They died at home 
and were attended by private physicians. No details are available from which 
the costs of their treatment could be calculated. The remaining 185 cases were 
admitted to sanatorium. By March 31, 1934, discharge had been effected, one 
way or another, in all but 18 cases. In the interval between January 1, 1929, 
and March 31, 1934, the group had received 71,359 days of sanatorium treatment 
at an average per diem cost of $2.75. Inasmuch as the deportables contributed 
nothing it may be accurately stated that treatment for this sanatorium group 
cost Saskatchewan $196,237.25. 

That this single item represents only a fraction of the financial outlay is at 
once obvious. Other considerations, difficult or impossible to determine in terms 
of dollars and cents, are numerous. One has in mind the following: 

(1) Relief: Many had been unable to work for varying lengths of time before 
admission. Married men were admitted for treatment who left wives and children dependent, 
in many cases, on public support. Some of these men died. There were 22 deaths in 
married women. About 30 cases now discharged and living in this country will likely 
require some financial assistance for life. Several of them will eventually die of tuberculosis, 
and some of them will break down again and require more treatment. 

(2) Cost of investigating the trail of infection left by the deportables before admission: 
To each case there were probably 3 contacts exposed. Several such contacts have already 
come in for treatment, most of them the children of deportables. 


(3) Cost of deportation in 21 cases: If we could add the cost of these items, were it 
computable, to that of treatment we would be somewhat staggered at the price we have paid, 
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or will pay, for the tuberculous breakdowns that occurred in deportables during the four- 
year period. 

So much for the financial consideration. There is in addition the sociologic 
responsibility. The immigrant, facing the struggle of adaptation to a new 
environment, can ill afford to carry the added burden of tuberculous disease. 
We owe it to the immigrant to see that, in accepting him, he comes to us in a 
healthy state. Moreover, in the interests of public health we owe our people 
protection from extraneous tuberculous infection. The financial consideration 
alone should be sufficient incentive to bestir us to improve the medical selection. 
Add to it the sociologic and public health responsibility that is ours, and the 
need for improvement becomes much more apparent. 

That the breakdown rate among deportables is less than in the countries 
from which they come seems to suggest that the medical examination they 
receive has some effect; that tuberculous disease still gets through, however, 
indicates that it has not enough effect. Can it be improved? Can more be 
expected of our medical immigration officer? We remember that he works 
under difficulties. Prospective immigrants come to him in groups large and 
small. One day he gets too many; another day he gets too few. On the whole 
he has probably not enough time to conduct a thorough and painstaking exami- 
nation. He cannot take time for detailed histories, and even if he could they 
would likely be given with prejudice. He has probably only the routine equip- 
ment of the average consulting office. He has to rely largely on his five senses 
and on his ability as a diagnostician. He has to be continually on guard for all 
sorts of physical, mental and nervous diseases, of which tuberculosis is only one. 
Working under these conditions can he be expected always to recognize tubercu- 
losis? We would be expecting too much. To do his best, he will have regard 
for a positive family history, and especially a positive past history. Beyond this, 
history-taking will be of no great avail. He will take time, routinely, to listen 
for crepitations in the chest while the candidate coughs following full expiration. 
One further suggestion: In our group of tuberculous deportables a few were 
found to have such surface evidence of tuberculosis as sharp knuckling of the 
spine, old sinus scars, and lupus of many years’ duration. The individual should 
be stripped for examination. 

Even after exercising all reasonable precautions the medical officer will 
still “slip up” in a certain number with definite tuberculosis. Surely there have 
been very few sanatorium physicians, who, with adequate time for history- 
taking and for physical examination, have not frequently felt humiliated for 
having made a clinical diagnosis of tuberculosis where it did not exist, and for 
having failed to diagnose it where it did exist. While we have still a due regard 
for the equipment of the consulting office we have become thoroughly convinced 
that in the rapid diagnosis, or exclusion of pulmonary tuberculosis no one agent 
can be considered so reliable as the X-ray film. In fact, in rapid-fire work, no 
examination of the chest is adequate without, at least, a flat X-ray picture. 

Of the deportables admitted to sanatorium, 86 per cent were treated for 
pulmonary disease. Of the non-pulmonary group 42 per cent had old lung 





TUBERCULOSIS IN RECENT IMMIGRANTS 529 


tuberculosis in addition to the major lesion. Thus, at the time of admission 
pulmonary involvement was apparent in over 91 per cent of the entire number. 
Evidence has already been advanced to show that of them 50 per cent, and very 
likely more, came to Canada with tuberculous disease. This many got by the 
immigration medical officer for reasons already discussed. As long as immigra- 
tion is a feature in this country we will never be free of a certain annual influx 
of tuberculous disease until we require every immigrant to have tuberculosis 
excluded by X-ray examination. Throughout Canada as a whole a definite 
campaign against tuberculosis has been in progress for years. The campaign 
has been more intense in some provinces, less intense in others. In Saskatchewan 
the results have been very gratifying. In our Dominion there are as yet only 
10 millions of people; there is room for several times the number. Many very 
large areas are still only sparsely populated. With the return of more normal 
times, and with the ban on immigration lifted, people from o*her lands will again 
enter in large numbers. They will come, as now, from countries more highly 
tuberculized than our own. They will still be bringing their infection with them; 
some will still be bringing their disease. Surely the tuberculosis problem is 
difficult and expensive enough to handle in a “closed community” without the 
burden of an additional draft of deportables in whom the disease could be 
detected before entry had we but the judgment to look for it with the proper 
equipment. Had X-ray films been used for the 55,976 immigrants who came to 
Saskatchewan during the 5-year period 1926-1930, it is very safe to say that at 
least 50 per cent of those who broke down would have been turned back. This 
would have saved the Province in treatment costs alone $98,118.00. The sum 
total of the infectious tuberculosis in our population would have been appreciably 
less, and the response to anti-tuberculosis measures would have been quicker. 

A single, or flat, X-ray film, taken, developed, interpreted, and filed, could 
be had for $1.00. For the X-ray service at $1.00 per immigrant Saskatchewan 
could have paid $55,976.00, anticipating that the $98,118.00 to be saved in treat- 
ment costs would not only cover the charge but would leave a tidy balance. If 
this proposition of X-raying our immigrants can be shown to be feasible for this 
Province it is altogether likely that it would be so for Canada as a whole. The 
immigrants could be X-rayed as they enter Canada. It would seem preferable 
to have the X-ray work done here. The facilities could be confined to two or 
three seaport cities. Immigrants coming by land from the United States could be 
handled at a nominal rate, either at sanatoria, or at some of the inland cities. 
The X-ray service would be uniformly good, and the administration of the 
service would be relatively simple. The X-ray film would be filed in this country 
as a permanent record. It would serve the additional purpose of bringing to 
light odd advanced cardiac and other intra-thoracic diseases. 

The proposed X-ray examination would likely not deter migration. Our 
immigrants now submit to medical examination as a matter of course. It would 
soon be known in all countries that chest films would be taken on arrival in 
Canada. Prospective immigrants, wishing to avoid disappointment, would 
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likely soon find it advisable to have tuberculosis ruled out by having X-ray 
examination before leaving the home land. 

The writer believes that to X-ray all our immigrants would be economically 
sound, sociologically defensible, and from a public health point of view, desirable. 






















SUMMARY 





(1) Three-quarters of the 225 cases studied were of the agricultural class. 
(2) Pulmonary disease, bacillary sputum, and far-advanced stages, were 
more common among deportables than in our white Provincial cases generally.* 
(3) Outcome was poor: 41.7 per cent died. Only 14.2 per cent are known 
to be well and able to work full time. 

(4) Both morbidity and mortality rates are higher for deportables than 
those for our white Provincial population. 

(5) Both morbidity and mortality rates appear to be affected favourably 
rather than unfavourably by the environment of this Province. 

(6) Immigrants bring their infection with them. The higher rate of 
disease among the immigrants during the first five years may be accounted for 
by the higher proportion being infected prior to migration. 

(7) At least 50 per cent of the deportables who broke down had tubercu- 
losis on entering Canada. 

(8) Sanatorium treatment for 185 deportables cost Saskatchewan 
$196,237.25. Other costs such as for relief, investigating trails of infection, treat- 
ment of contact breakdowns, etc., if computable, would, at least, add an addi- 
tional large amount. 

(9) The medical examination that immigrants get is inadequate for the 
exclusion of tuberculosis. In rapid-fire work no examination of the chest is 
adequate without a flat X-ray film. This procedure would have eliminated the 
50 per cent referred to above. 

(10) To X-ray every immigrant’s chest would be a feasible and advisable 
undertaking from an economic and public health point of view. 
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What of the Child?’ 


ERNEST COUTURE, M.D. 
Chief of the Division of Child and Maternal Hygiene 
Department of Pensions and National Health, Ottawa 


T is with much pleasure that I speak in the interest of the child at this 

combined meeting of the Manitoba Medical and the Canadian Public 
Health Associations, because of the urgency at this time of giving special 
consideration to the saving of our children, and promoting their wellbeing. 
Furthermore, in view of the situation obtaining in Canada in this field, the 
subject deserves special mention. 

If it is true that infant mortality and health are the index by which one 
can judge of the social status of a nation, I am afraid that, with the exception 
of scattered real accomplishments, the situation as a whole in Canada does 
not permit of much elation and pride. In fact, the Canadian Association of 
Adult Education, inspired by existing conditions, has recently published a 
pamphlet entitled “How Healthy is Canada?” in which doubt is expressed 
as to the safety of being born in Canada. These are strong terms indeed and 
coming as they do from a body of responsible citizens, they are significant. 

At present we are engaged in a war against a foe whose philosophy we 
abhor, and it is against the implantation of its ideologies, which we are con- 
vinced are incompatible with the happiness of our people, that we are willing 
to sacrifice our best, so that the coming generation may enjoy to the full the 
benefits which our beautiful country has to offer. In this war the country is 
engaged in an emergency the extent of which is too colossal for words; all 
else is, therefore, bound to be dimmed. For that reason, on this occasion I 
wish to make a special plea that we, who are engaged in matters of health, do 
not in this turmoil forget our children; that we not only should continue our 
efforts, but should by all means increase them. After all, any condition 
affecting adversely our children is bound to reflect later on the progress of 
our country. Who, I ask, will remain to readjust conditions and enjoy the 
benefits which victory is intended to procure, if it is not the children of today? 

During the time allotted to me for this paper, I wish to draw your attention 
only to the main aspects of the child situation, that is, to deal solely with facts 
which may serve to evaluate the extent to which improvement is necessary. 


PRESENT STATUS OF INFANT MORTALITY IN CANADA 


The infant mortality for 1939 totalled 13,920. This represents a rate of 
61 per 1,000 live births or, in other words, one out of every sixteen babies born 
alive died during the course of the first year of life. 


This rate of 61 is, by the way, a record low for Canada. When considered 


*Presented at a joint session of the Canadion Public Health Association (twenty-ninth annual 
meeting) and the Manitoba Medical Association, Winnipeg, September 19-21, 1940. 
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in the light of our results for 1926, when 101 per 1,000 of all live-born babies 
died within the first year, it might appear to be a creditable and satisfactory 
achievement but, having in mind our present knowledge of preventive and 
curative measures, and the improvement in sanitation, a closer analysis will 
reveal that this record figure is not satisfactory. 

Although a comparison with other countries must be accompanied by a 
close study of the conditions peculiar to each country in order to be equitable, 
it will serve, nevertheless, to illustrate that Canada is lagging behind, and 
that a marked improvement in our position is possible. 

For example, the infant mortality rate in 1937* was 31 in New Zealand, 
38 in Australia, 46 in Sweden, 54 in the United States, 57 in the Union of 
South Africa (white), 58 in England and Wales, and 76 in Canada. In 1939 
the rate was 48 in the United States and 61 in Canada. If the rate for Canada 
in 1939 had equalled the rate attained in the United States in that year, 
namely 48 instead of 61 per 1,000 live births, we would have saved over 3,000 
lives, or nearly a quarter of our loss. 


Provincial Rates 


In Canada, the rates for the various provinces show a marked range. Such 
a variation is logical to expect owing to marked differences in climatic, social, 
and economic conditions, as well as to a varied distribution of population and 
health organizations. It is evident, however, that more energetic efforts in 
many provinces are indicated. The five-year average for the period 1935 to 
1939 illustrates the wide range of the provincial rates: 


British Columbia...... 46.0 ee 6.6 
Oe ee 52.6 Prince Edward Island. . 70.0 
REAR 3 oi osc endwnds 55.6 New Brunswick....... 83.0 
Saskatchewan......... 56.8 ee Re ee 87.2 
ee re 59.8 a eee 67.4 


The infant mortality rates for the larger cities in Canada for 1939 also 
show wide differences: 


WANE. ian oo 0s cncd 25 Regina and Toronto..... 43 
PORMNOON Si ici scene mak 27 NS Se eer 44 
COMET sis oss dneeeent ai 29 CONN. fin esis wasis bisa 49 
UMN oso iascen's oes 30 Ottawa and Halifax...... 54 
ee eee Tere y 31 Wc siccaut Deewana 67 
WOME cc. 0:5 ieee iwenee 36 PNR iv oc ike vbaccus 70 
QMNGMOON, 555.6 ined cisialeie 37 SPUNONES<3o aie wea cekaten 108 


In fairness it must be said that some cities, such as Quebec, Montreal and 
Ottawa, have institutions for unmarried mothers in their midst, where large 
numbers of children are kept until adopted. This creates an additional hazard 
which tends to increase the infant mortality rate. No doubt, as indicated by 
the figures, improvement in many cities should be easily possible of attainment. 

While the question of illegitimacy has been raised, may I suggest that 
social welfare organizations should, owing to conditions created by the war, 
give some thought at this time to the possibility of having to deal with a 
larger volume of illegitimacy than has been the case hitherto. 


*The 1937 figures are the latest available for most of these countries. 
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The comparison between the death rates of infants of rural and urban 
communities will indicate the need for improvement, for, considering their 
facilities, the cities should surely appear in a more advantageous position. 
In 1938, the rate for infant mortality in cities and towns of 5,000 and over 
was 60 as compared with that of 67 for the rural parts. And I may add 


that it is admitted by the health authorities of all the provinces that their 
health services are inadequate. 


NEONATAL MORTALITY 
Prematurity and Associated Conditions 


Among the neonatal group as usual the mortality in 1939 is much too high: 
7,025 infants died in the first month of life as compared with 13,920 in the 
first year, that is, more than half of all infant deaths last year. It is quite 
evident, therefore, that more effort should be made to correct the particular 
causes of deaths during the first month. 

A study of neonatal deaths which was carried out in the Royal Edinburgh 
Maternity Hospital, where autopsies were made on 114 cases, showed that the 
causes of death fall into three main groups: intracranial haemorrhage; infec- 
tions; and asphyxia, general defects, etc. The greatest predisposing factor in 
these deaths was prematurity. 

The saving of the lives of premature babies is dependent on: (a) better 
prenatal and intranatal care, (b) more skilled nursing and feeding; and (c) 
the provision of additional facilities; that is, a more even distribution of 
medical, hospital, and nursing services, incubators, and mothers’ milk. 

I shall not elaborate on the question of prenatal and intranatal care as 
we are about to obtain definite information on this score through the Maternal 
Survey carried out recently in Manitoba. I wish to stress, however, the im- 
portance of the addition of certain facilities, such as an incubator service. In 
cases where the baby is cared for at home, the medical and nursing professions 
should give very special thought to providing an improvised incubator. But 
still more important is the provision of an incubator service for transporting 
premature babies from the home to the hospital. In Canada such a service 
should exist at least in all municipalities of 10,000 population and over. 

In Chicago the providing of this convenience has proved to be a boon in 
the saving of premature babies. In my opinion, it is hardly excusable that 
such an inexpensive piece of equipment should be so generally lacking when 
it has for so long proved its worth. I believe that only two cities in Canada 
provide an incubator service for the transportation of premature babies to the 
hospitals. This life-saving service might be arranged for either by the 
hospital or by those operating private ambulances. 

Human milk also is a life-saver for premature babies, and it is gratifying 
that such institutions as the Royal Victoria Hospital in Montreal, and the 
Burnside Clinic in Toronto have deemed it of sufficient importance to provide 
this service. According to Dr. Dafoe, mothers’ milk was the most important 
factor in the saving of the Dionne quintuplets. It is my hope that such a 
service may be made available through voluntary agencies or the munici- 
palities to all premature and debilitated babies in Canada. 
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According to the study made by the Royal Edinburgh Maternity Hospital, 
and to which reference has already been made, the chief cause of death among 
the premature group is intracranial haemorrhage, and it is suggested that 
attention be directed first to the prevention of premature births by adequate 
prenatal care. Since premature infants are prone to haemorrhage, the sug- 
gestion is offered regarding the routine administration of vitamin K for all 
premature infants. 

The second chief cause of mortality in the neonatal group is infection. 
Out of 114 deaths, 43 were found to be due to infection, and pneumonia 
accounted for 25 of these 43 mortalities. Other infections were meningitis, 
septicaemia, gastro-enteritis, and pyelo-nephritis. An aseptic technique at 
the time of confinement is most essential, not forgetting the possibility of 
droplet infection; and next, but not the least important, is a perfect nursing 
technique, particularly during the first two weeks, as the resistance of the 
newborn to infection is very low. 

Asphyxia should be rated as one of the major factors also in the neonatal 
part of infant mortality. The medical profession should give special attention 
to the technique of resuscitation. 


Stillbirths 


The question of stillbirths is a most important, one as is evidenced by the 
6,357 stillbirths recorded in Canada in 1939. According to the findings of 
Dr. Frederick G. McGuiness of Winnipeg, with reference to 200 stillbirths 
on which autopsies were made, 56 per cent were found to be attributable to 
intracranial haemorrhage, prematurity, asphyxia, congenital syphilis and 
cause unknown. These findings reveal definitely the importance of proper 
prenatal, intranatal and immediate postnatal care. 


INFANT DEATHS 
Diarrhoea and Enteritis 


A further analysis of the causes of infant deaths shows that far too many 
children die from conditions which, considering present-day knowledge, 
should not occur. For instance, during the course of last year diarrhoea and 
enteritis accounted for 1,582 infant deaths. This condition is still the leading 
cause of infant mortality. Surely such a situation should not be allowed to 
continue. Evidently there is need for an intensive educational campaign in 
this respect, and particularly should this be so in areas where this condition 
is most prevalent. Toa great extent these deaths are due to a lack of know- 
ledge of the dangers of an uncertain water supply, contaminated milk, unclean 
infant-feeding utensils, the presence of flies, etc. 


Pneumonia and Influenza and Other Acute Respiratory Infections 


Pneumonia and influenza figure next in line as a cause of death in infants. 
I dare say that if there were a more general appreciation of the fact that 
babies are most susceptible to colds, influenza and sore throat, better pre- 
cautions would be taken to guard them against these diseases, hence a good 
many of these deaths would not occur. 
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The importance of proper nutrition in raising the baby’s resistance should 
be mentioned when considering infectious diseases. 


BREAST-FEEDING 


With regard to breast-feeding, it is felt that too many mothers today find 
it easy to escape this maternal duty. No health authority, I am sure, has 
any doubt as to the superiority of breast-feeding over artificial feeding, even 
today with our better understanding of the principles underlying nutrition. 
The medical profession may well be blamed for the general tendency to arti- 
ficial feeding of babies, because of the apparent indifference with which they 
treat this function. Mothers are allowed to wean the baby for the most 
trivial reasons. For instance, according to Dr. MacNeill, of Edinburgh, 
vomiting is never a sufficient reason to wean a baby, and in conditions such 
as pyloric stenosis nursing would do a great deal to tide the baby over until 
treatment is possible. If more complete instructions were given by the 
doctor or the nurse concerning the technique of breast-feeding, many of the 
difficulties would be prevented, and nursing would be more generally possible. 
In their training, nurses should be given a more definite course of instruction 
respecting breast-feeding. 

To illustrate the value of mothers’ milk, I might cite the experience and 
fine accomplishment of Dr. Bundesen, Medical Officer of Health of the City 
of Chicago, where the infant death rate has been brought down to 31.3 per 
1,000 live births for 1939. Dr. Bundesen is rightly proud of his achievement 


in a city of over 3,000,000 where a great many hazards naturally are en- 
countered. He attributes his success to a great extent to a special campaign 
waged in favour of breast-feeding. 

Concerning artificial feeding, it would seem that more definite efforts 
should be made to inform mothers of the essentials underlying proper nutrition. 


After all, the mother is really the one on whom rests the final responsibility 
for the care of the child. 


THE PRESCHOOL AGE GRoUP 


I believe that the figures quoted so far make it quite evident that our 
infant mortality is far too high and that, with some further efforts, we could 
prevent the loss of many of these precious lives—a loss which Canada can ill 
afford. It is fair to assume, I am sure, that to the same extent we have failed 
to promote good health in our children. 

From one to five is the most important age as so much depends on the 
proper start in life. The effects of neglect at this age may well be felt through- 
out life, and it is this group which seems to suffer most from neglect. 

If more attention were given to the care of children at this age, the time 
of the personnel of the school medical service would not be so taken up with 
the correction of conditions which should have been prevented. Much more 
effective work could then be carried on if they had to deal only with the 
improvement of the general physical and mental health of children. 
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To illustrate what might be accomplished among a group of school children, 
I wish to quote the results obtained in Norway where close attention has been 
given, for instance, to the general physical development of the child. A 
special meal, called the ‘Oslo Breakfast,’’ has been evolved as a result of 
experiment. This meal consists of half an apple or orange, or a raw carrot, 
1/3 litre of unskimmed milk, a whole-grain cracker and goat’s cheese, and as 
much whole-grain bread (kneipp-bread) buttered, and goat’s cheese as the 
children want. Children fed on this cold breakfast gained decidedly over a 
control group fed a hot meal: girls gained 140 per cent in weight, and the boys 
48 per cent over those in the control group. Similar results were obtained in 
England in the same experiment. In this case a whole-grain bread was 
substituted for the Norwegian kneipp-bread, and caerphilly cheese was used 
instead of goat’s cheese. 

Such a diet, promoting growth and affording protective qualities, would be 
of more value even for preschool than for school-age children. If publicity 
were given to such a scheme as the ‘‘Oslo Meal’’ it would serve both to benefit 
the child and to make the mother nutrition-conscious. 

To give some idea of the morbidity which hampers and mars child life in 
this country, I would like to quote the following figures taken from an estimate 
made some time ago by the Canadian Welfare Council: 466,000 children were 
found to be improperly nourished; 230,000 suffered from impaired hearing; 
77,000 had weak or damaged hearts; 35,000 were mentally retarded; 30,000 
suffered from tuberculosis; 3,800 were partially blind; 1,080 were wholly 
blind; 1,400 were totally deaf. 

Health records also collected in schools in Toronto showed that 4 out of 
10 children examined by school doctors were found to be physically defective. 
In the last ten years approximately 90,000 Toronto school children were found 
with one or more defects. I am sure that, if the records for other parts of the 
country were examined, similar conditions, to say the least, would be found. 


PREVENTABLE DISEASES 


If we consider the number of preventable diseases reported yearly, it 
becomes more striking that we are far from being abreast of modern medical 
knowledge in Canada. Although it has been definitely proved that diphtheria 
is entirely preventable, 2,879 cases were reported in 1939. One point which I 
would like to stress is that immunization against diphtheria should be carried 
out during the first year of life, and should not be delayed until the child 
enters school, as is too often the case at present. It is our experience that 
about 60 per cent of all deaths from diphtheria occur before school age. 


Scarlet Fever 


The present degree of effectiveness of scarlet fever immunization would 
seem to warrant a more general application of this protection. As an illus- 
tration of this, I have a report that in the City of Edmonton the incidence of 
scarlet fever was 14 times greater among 6,000 unprotected children than 
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among an equal number who had been inoculated. In 1939, there were in 
Canada 15,179 cases of scarlet fever. 


Whooping Cough 


A vaccine affording very creditable protection against whooping cough 
is also available, and would help considerably in reducing the number of cases 
of this disease. During the course of last year there were 17,893 cases of 
whooping cough, resulting in 541 deaths. 


Measles 


There were 44,522 cases of measles reported in 1939. There appears to 
be a tendency to relax in the measures for the prevention of this disease. 
Parents are still under the impression that measles is unavoidable, and, as a 
consequence, the measures for prevention are not adhered to sufficiently. 
Much morbidity results from measles, and it is not sufficiently known that 
there were 197 deaths due to measles in 1939. 


One cannot discuss the child problem without referring to the steadily 
declining birth rate which has been so noticeable during these last few years. 
For instance, in 1926 the birth rate was 24.8 per 1,000 population. By 1939, 
it had dropped to 20.3. This means that, if the rate of 1939 had been on a 
par with that of 1926, we would have had some 50,000 more live births last 
year. This fact of the declining birth rate enhances the value of child life and 
health in Canada especially at this time when the general mortality rate is 
likely to rise considerably due to war casualties. 

The problem of child health in Canada is one which is exceedingly difficult 
to solve in view of the numerous factors inherent to the existing conditions— 
sparse distribution of population, extreme changes in temperature, diverse 
racial, social and economic characteristics. While this is true, the fact 
remains, nevertheless, that special efforts should be made to cope with each 
and every phase of the situation. At the present time it would seem that 
the facilities we have in this field are governed not so much by actual needs 
as by the pressure brought to bear by various emergencies, and by our financial 
resources. I might say that the results obtained up until today have been 
obtained mainly in respect to conditions amenable to general health and 
sanitary measures. Taking into consideration the marked advances made by 
medical science during recent years, as mentioned previously, one cannot but 
notice that the results are far from being abreast of modern medical knowledge. 

One of the main obstacles encountered in our efforts to promote good 
health is, without doubt, our failure to create sufficient interest among the 
people. Health measures cannot be forced on the general public, consequently, 
health authorities cannot apply policies which will be considered unacceptable. 
Quite rightly, therefore, the education of the public is our first concern, and 
we should extend this phase of our activities, with the cooperation of all 
voluntary and social welfare organizations. I suggest, however, that much 
waste of energy and time may result from lack of a system. Facilities should 
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be forthcoming where people are sufficiently prepared to take advantage of 
them. The approach to the public should be made, therefore, along a definite 
plan. To evolve such a plan it is necessary for official and voluntary groups 
to study the exact conditions existing in each community, and learn whether 
the shortcomings are due to a lack of education or to a lack of facilities. 

For example, in centres where medical services are not within reach, there 
is no logic in preaching that prenatal care is essential for an expectant mother. 
In such localities our first concern should be to provide medical care or, failing 
in this respect, adequate nursing services to compensate. This matter needs 
very close attention since there are over 20,000 mothers annually who are 
without the attendance of a physician at childbirth. 

To stir up interest in the welfare of children, the holding of a National 
Baby Week might be considered. So much can be done by an exclusive 
endeavour of that kind. 

Competition also might well be an effective weapon. Such competition 
might be fostered by making better use of our newspapers, by publicizing our 
statistical data, bringing out very prominently where success or failure exists. 

While the health and welfare of a child are primarily the responsibility of 
the father and mother, a share of their burden rests with the community 
inasmuch as the main duty of society is to look after the wellbeing of its 
members. Saving the lives of children, and adjusting them to present social 
conditions, require a high degree of humanization, a proper appreciation of 
social values, and a sound application of scientific knowledge. These require- 
ments are indeed of a high order but considering our objective our best efforts 
are called for. The future of our country depends on our measure of success 
in solving this problem. 





The Expulsion of Haemolytic 
Streptococci by Nasopharyngeal 
Carriers 


RONALD HARE, M.D. (Lonp.) 
Connaught Laboratories and School of Hygiene, University of Toronto 


— is now a considerable body of evidence which suggests that the 
haemolytic streptococci in the nasopharynx of cases of scarlet fever, 
tonsillitis, or other varieties of upper respiratory-tract infection, and also in 
clinically uninfected carriers, are frequently the source of the organisms causing 
nasopharyngeal, wound, or puerperal infection in other persons. The actual 
route by which the organisms reach the new host has, however, been inferred 
rather than precisely studied. Because of the work of Flugge (1897) (a) and 
Laschtschenko (1899) it is frequently assumed that these organisms when 
present in the nasopharynx are projected forwards into the atmosphere and 
travel long distances if the subject speaks, coughs, or sneezes. This con- 
ception is founded on experiments in which the subjects take up into the 
mouth an easily recognisable organism such as B. prodigiosus and speak or 
cough while agar plates are disposed at various distances in front of the mouth 
in order to catch and detect the test organisms. Work along similar lines 
was carried out by a number of other investigators, the whole of which was 
reviewed by Winslow and Robinson (1910), who themselves repeated a number 
of the earlier experiments. These authors, however, made the very important 
reservation (as indeed did Flugge (1897 (b) in connection with the transmission 
of tuberculosis) that when the mouth is not artificially contaminated, the 
ordinary mouth organisms such as Sir. salivarius are not expelled so profusely 
or so far; and for this reason they doubted whether the experiments referred 
to above gave a true picture of what actually occurs in the transmission of naso- 
pharyngeal infection. 

This is rendered the more probable by the work of Bloomfield and Felty 
(1923) who showed that if, instead of merely washing the mouth out with a 
culture, the test organisms (in this instance, B. coli) were carefully painted 
over the area usually involved in nasopharyngeal infections (tonsils and 
posterior nasopharynx), few or none of the organisms were expelled when the 
subjects talked or even coughed at agar plates held only 6 or 12 inches away 
from the mouth. Nevertheless it is still very generally assumed that droplets 
containing nasopharyngeal organisms will travel considerable distances when 
the subject is speaking or coughing and many of the precautions suggested 
to prevent the spread of infection are founded on this idea. 

The first paper on the transmission of haemolytic streptococci in particular 
appears to have been by Hamilton (1905), who held blood agar plates 12 to 
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24 cm. from the mouths of normal persons and also of persons with scarlet 
fever who were counting or coughing. A surprisingly large number of organ- 
isms were picked up in this way, even from those who were apparently normal, 
and it would seem possible that there had been some error in technique. This 
is rendered the more probable by the later work of Bloomfield and Felty (1923), 
who showed that patients suffering from acute infections such as tonsillitis or 
scarlet fever do not expel haemolytic streptococci at all readily and were 
actually unable to isolate them on plates held only twelve inches away from 
the mouth while the patient talked, laughed, coughed, etc. Colebrook (1933) 
was likewise only seldom able to isolate haemolytic streptococci on plates held 
in front of the mouth of patients who were behaving in a similar manner. 
Paine (1935) also failed to obtain the organisms.on plates held in front of the 
mouth of carriers but pointed out that the expelled droplets vary considerably 
in size and that haemolytic streptococci, if expelled at all, are present in the 
larger droplets. In consequence, they could be isolated from petri dishes 
containing blood broth held below the level of the mouth. 

Wells and Wells (1936) have also stressed the importance of the size of the 
droplets and showed that the smaller droplets lose water by evaporation almost 
at once, leaving the particles of salt floating in the air as ‘droplet nuclei” 
which fall only very slowly and may in consequence be transmitted for long 
distances by air currents. According to these workers, the droplet nuclei, 
like the droplets, may contain respiratory-tract organisms and they consider 
that in the dissemination of infection the former are as important as the latter. 
Nevertheless they have not yet shown that the droplet nuclei expelled by 
case or carrier are infected with haemolytic streptococci and, as will be shown 
below, there is reason to believe that this may be a rare event. 

It is clear from this account of previous work that the actual route by 
which haemolytic streptococci pass from case or carrier to receptive tissues in 
other persons is still not established. This paper is an account of investiga- 
tions which have been carried out in order to throw further light on the 
question. For this purpose, carriers talked or coughed while blood agar 
plates were held on a vertical semicircle whose centre was at the mouth of the 
subject and its plane in the sagittal plane of the head. Plates were in this 
way disposed below, in front of, and above the mouth. Study of the colonies 
developing on the plates after incubation provided information as to the 
direction in which the nasopharyngeal organisms are expelled along this plane. 


TYPE oF CASE INVESTIGATED 


All the carriers investigated had had some form of upper respiratory-tract 
infection. The expulsion of organisms was not studied during the acute phase 
in any of them but several were first seen as soon as they were able to leave 
home. The relevant clinical details are given below. It should be added 
that all the cases of tonsillitis were diagnosed as such on clinical grounds but 
only TOW and RIC were at all seriously infected. The two cases with 
atypical infection would almost certainly not have been diagnosed as tonsillitis. 
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And the cases of common cold were quite unaware that haemolytic streptococci 
were present although both were medical men. They both suffered from what 
appeared to be a fairly typical common cold. 


Typical Tonsillitis 

RIC. Infected June 3 probably from an infection of his own finger. Febrile, and chills. 
Convalescent June 6. 

TOW. Infected June 5. Febrile, no chills. Convalescent June 11. 

STE. Infected February 23. Febrile and chills. Convalescent February 27. 

SMI. Infected March 2. Febrile, no chills. Convalescent March 4. 

MAC. Infected March 2. Febrile, no chills. Convalescent March 3. 

ROS. Infected December 15. Febrile, no chills. Convalescent December 22. 


Scarlet Fever 


PIE. Infected January 21. Typical attack with no complications. 
CUS. Infected February 1. Typical attack with no complications. 


Atypical Infection 

KEE. Infected December 25. Sore throat and nasal discharge, the latter persisting for at 
least four months. No signs of sinus involvement. 

ROL. Infected March 26. Sore throat, malaise but afebrile. Convalescent March 27. 


Symptoms of a Common Cold 


MOS. Infected June 13. Afebrile. Slight sore throat. Cough and nasal discharge, per- 
sisting for some time. 

WAT. Infected March 22. Afebrile. No sore throat, no cough or nasal discharge during 
convalescence. 


METHODS 
Expulsion Experiments 


An apparatus was constructed consisting of a flat piece of cardboard with a half circle 
twelve inches in radius cut out of one side. Rubber suction pads such as those employed for 
children’s toy pistols were fixed on the cardboard in such a way that blood agar plates could 
be held by them with the agar surface towards the centre of the circle. With the circle in the 
upright position and the vertical from the centre as 0°, the plates were placed with their centres 
on the radii at 22.5°, 45°, 67.5°, 135°, and 180°. The subject was placed with his mouth at 
the centre of the circle and the plane of the circle in the sagittal plane of his head. (See figures 
1, 2, and 3.) The number of colonies developing on the plates exposed in this way while the 
subject spoke or coughed gave information as to the direction, in the sagittal plane, in which 
the nasopharyngeal organisms and haemolytic streptococci, if present, were being expelled. 
In some of the earlier experiments, the plate at 67.5° was omitted but plates at 135° and 180° 
were exposed. As the latter were almost invariably sterile and frequently fell on the head 
of the subject, they were omitted in later experiments. 

In general these activities were carried out with the head of the subject in one of two 
positions: (1) in the natural position, head upright, speaking in a horizontal direction, as in 
figures 1 and 2, and (2) head bent downwards with the mouth speaking directly along the 
vertical axis, as in figure 3. The subjects either read printed matter held in a convenient 
position outside the circle or merely counted, in either case for five minutes. The tone of the 
voice was that which one would employ in teaching a class of about twenty persons. In other 
estimations the subjects coughed six times in the required direction. The strength of these 
coughs varied considerably and it was not found possible to equalise them in any way. Only 
one of the subjects (MOS) had a natural cough. 
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Ficure 1 


All but four of these experiments were Ficure 2 
carried out in a large room free from 
draughts, with windows closed and without 
artificial ventilation. The room was a 
classroom, 19 feet by 27 feet, but was not 
used as such during the period of the experi- 
ments. It was swept and dusted only about 
oncea week. There was little air movement 
as indicated by tobacco smoke. Comparable 
results were obtained whichever way the 
subject faced. 


Bacteriological Examinations 


The blood agar plates employed for 
these estimations had all been incubated 
for twenty-four hours before use in order to 
ensure their sterility, and after exposure 
were incubated for twenty-four hours 
anaerobically and a further twenty-four 
hours aerobically. Any colonies which 
showed beta haemolysis were subcultured at the end of the period of anaerobic culti- 
vation at twenty-four hours and also any others which developed during the succeeding 
twenty-four hours’ aerobic cultivation. Any haemolytic streptococci which were isolated by 
this method were preserved on blood agar slopes and their group and type determined at 
leisure. In addition to the definitely beta haemolytic colonies, about ten or more other 
colonies many of which might show signs of clearing of the blood about them were subcultured 
from each plate in order to determine whether haemolytic streptococci were concealed within 
them. This proceeding never revealed the presence of these organisms even when they were 
subcultured in a selective broth such as the gentian violet serum broth described by Garrod 
(1933) as suitable for examination of the skin. It may therefore be assumed that the number 


of colonies containing haemolytic streptococci given in the tables has not been seriously 
underestimated. 


Ficure 3 


Ancillary Investigations 


Nasopharyngeal swabs were taken by rubbing an ordinary straight swab over both tonsils 
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and the posterior wall of the nasopharynx. Nasal swabs were obtained by inserting a straight 
swab as far back as possible into both nostrils. Saliva cultures were obtained by inserting a 
swab into the space between the tongue and the lower jaw. Blood agar plates were directly 
inoculated from the swabs, which were then placed in 10 per cent serum broth in which they 
were incubated for twenty-four hours. Explants were then made to blood agar plates. All 
the plates inoculated from these swabs were incubated anaerobically for twenty-four hours, 
when any haemolytic colonies were picked, and purified: if haemolytic streptococci were present 
they were preserved and studied at leisure. 


Determination of Group of Haemolytic Streptococci 


The serological group of every colony of haemolytic streptococci grown on the plates 
exposed on the apparatus was determined by the pipette method described by Lancefield and 
Hare (1935). The sera and extracts were also prepared by the methods described in that paper. 
The strains isolated from throat, nose, and saliva on each occasion were likewise studied in 
this way. 


Determination of Type 


The type of all the strains isolated was not determined as a routine. I am, however, 
greatly indebted to my colleague Dr. Frieda Fraser for several determinations of important 


strains. These were carried out by the slide method employing sera prepared from strains 
supplied by Dr. F. Griffith. 


RESULTS 


In the investigations reported below, the subjects spoke or coughed with 
the head in one of two positions: head up, speaking directly along the hori- 
zontal plane; and head bent downwards, speaking along the vertical plane. 


The output of organisms was measured by disposing blood agar plates on the 
circumference of the semicircular apparatus already described. The plane 
of the semi-circle was in the sagittal plane of the head. It is thus obvious 
that by no means the whole of the microbic output of the individual under 
test was collected on the blood agar plates. A certain number of organisms 
undoubtedly escaped on either side of the circle of agar plates and of course 
the intervals between the plates allowed of the escape of some more. Never- 
theless the set-up was the same in all estimations and in any event absolute 
measurements of the whole of the output were hardly necessary. 

It should also be mentioned that on many occasions control sets of plates 
were exposed for five minutes with no one in their vicinity. Probably because 
of the precautions taken to prevent dissemination of dust in the room, these 
control plates were remarkably free from organisms. Usually those exposed at 
0° and 22.5° alone had organisms on them and never more than five colonies 
per plate. 

In other experiments, the relative importance of the nose and the mouth 
in the output of organisms was investigated. When the subject spoke for 
five minutes with the nose closed by wool and vaseline plugs, approximately 
the same number of organisms developed on the plates as when the nose was 
free. When the expulsion of organisms from the mouth was prevented by 
an impervious mask which left the nose free, few or no nasopharyngeal organ- 
isms were picked up on the plates. And finally, an individual sitting with 
mouth closed, breathing quietly for five minutes, was apparently unable to 
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infect the plates at all. Thus it would seem that the majority of the organisms 
found on the plates were derived from the mouth and not the nose. 

Employing this technique, the results obtained when the carriers spoke or 
coughed along the horizontal axis are given in table 1; and in table 2 the 
results obtained when they spoke or coughed along the vertical axis. The 
dissemination of organisms by sneezing could not be investigated because 
sneeze powder could not be obtained. 

Looking at the results as a whole, it will be seen that the number of organ- 
isms expelled by different subjects varied from person to person although 
fairly constant for any one individual. It is improbable that this can have 
been due to variations in technique, in loudness, or in direction of speaking 
or coughing because great pains were taken to equalise these variables as 
much as possible. Nevertheless, there were signs that deep-chested indi- 
viduals expelled more organisms than their weaker brethren. 

The great majority of the organisms growing on the plates were obviously 
of nasopharyngeal origin. Nearly all the colonies were mixed, the predomi- 
nant organisms being N. catarrhalis, alpha haemolytic streptococci, pneumo- 
cocci, and diphtheroids. But the most interesting observation was that 
haemolytic streptococci were encountered so seldom, and for reasons already 
given it is improbable that the number of colonies containing these organisms 
can have been seriously underestimated. From the results obtained in these 
experiments, it would certainly seem that the expulsion of these organisms 
is a rare event and even when they are expelled, only one or two of the many 
colonies on the plates might contain them. Thus WAT expelled none at all 
in two tests, and another, KEE, expelled them only once in five. Other 
carriers, ROL, TOW, and RIC, were more prodigal, expelling them 
more often and in greater numbers. No explanation can be advanced for 
this variability but it would seem improbable that the proximity of the acute 
phase of the infection makes any difference. Similarly the presence or absence 
of the organisms in the nose is immaterial because KEE, who wasa persistent 
nasal carrier with a fairly abundant discharge, expelled very few, whereas 
TOW, who was not a nasal carrier, expelled them more often. For very 
similar reasons, it is doubtful whether the presence or absence of the organisms 
in the saliva is of any importance in this connection. 

In discussing the results in more detail, it will be more convenient to discuss 
separately what occurs with the head in each of the two positions. 


Speaking or Coughing in the Horizontal Direction 


Consideration of the total number of colonies produced by the subject 
when talking will show that few or no organisms were isolated on the plates 
exposed at 90° directly in front of the mouth but increasingly larger numbers 
on the plates below this until the maxima are reached at 0° and 22.5°.  Evi- 
dently therefore we are unable to propel the organisms of the nasopharynx 
in a horizontal direction for so short a distance as one foot and the bulk of 
the organisms are apparently expelled inside relatively heavy droplets which 
quickly fall under the influence of gravity. This is confirmed by the results 
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TABLE I 
SPEAKING OR COUGHING ALONG THE HORIZONTAL AXIS 


Total colonies on the plates exposed on the radii at: 

Date |Throat i [ >» 

Subject of Nose Activity 22.5° 45° | 67.5° | 90° 
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In tables 1 and 2, the columns headed H.S. show the number of colonies containing 
haemolytic streptococci and also the serological group to which the strains belonged. 

The columns headed Throat, Nose and Saliva indicate the presence and serological group 
of haemolytic streptococci in these situations. 

The estimations on MAC and SMI are vitiated by reason of the fact that they had 
to be carried out in an open ward with some air movement. Air-borne contaminants were 
more numerous on the plates than in the other estimations. Those of CUS and PIE were 
carried out in an operating theatre at the Isolation Hospital. Control plates exposed before 
and after were not contaminated by haemolytic streptococci. 
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TABLE 2 
SPEAKING OR COUGHING ALONG THE VERTICAL AXIS 


Total colonies on the plates exposed on the radii at: 


Date |Throat 
Subject of Nose Activity 
Test /|Saliva 
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obtained when subjects talked in the same way at plates held in a semi-circle 
of similar construction but whose radius was only 6 inches. Nine subjects 
were studied in this way. On the 0° plate an average of 45.6 colonies was 
obtained; on that at 45°, 83.3; on that at 90°, 9.3; and on that at 135°, 1.2 
colonies. (There is no room on such a circle for plates at 22.5° and 67.5°.) 

Only four of the carriers (PIE, CUS, KEE, ROL, and TOW) were 
able to infect the plates with haemolytic streptococci and, as might have 
been expected from the general distribution of the mouth organisms, they 
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were not in any instance isolated from the plate at 90° directly in front of the 
mouth and only once on that at 67.5°. They occurred most often on that 
at 45°. 

When the subjects coughed, the bulk of the nasopharyngeal organisms 
were picked up on the plates at 45° and 67.5°. This might have been expected, 
but the fact that only one of the carriers was able to infect the plates with 
haemolytic streptococci was not. This occurred at one only of the three 
tests with the carrier ROL when he was able to infect the plates at 45° and 
67.5°. 

Thus these experiments indicate that haemolytic streptococci are present 
in only a minority of infected droplets. These droplets are fairly heavy for 
they quickly fall under the influence of gravity. When the horizontal moment 
of force is comparatively weak, as in speaking, they tend to fall rapidly so that 
the majority of the nasopharyngeal organisms and haemolytic streptococci 
with them appear on the plates at 0°, 22.5° and 45°. When the moment is 
larger, as in coughing, they tend to fall less rapidly and they appear at 45° 
and 67.5°; and it is entirely possible that in explosive coughing of the pertussis 
type they would appear on the 90° plate. But even in these instances, it is 
highly probable that they would quickly fall under the influence of gravity 
as soon as the horizontal propelling force begins to weaken. 


Speaking or Coughing in the Downward Direction 
In this position the bulk of the organisms appear on the plates at 0° and 


22.5° directly under the mouth. The highest counts of all obtained in these 
experiments were on these plates, some of them being very heavy. Haemolytic 
streptococci were also obtained in greater numbers and more regularly, no 
fewer than eight (PIE, CUS, KEE, ROL, ROS, TOW, MOS, and RIC) 
of the twelve carriers being able to infect the plates when speaking in this 
position. As might have been expected, the organisms appeared on the plates 
at 0° and 22.5°. The same plates were infected when the subjects coughed but 
only four of the carriers were able to expel haemolytic streptococci on to them 
(ROL, RIC, TOW and MOS). Only one of them, MOS, had a natural cough. 

Thus these experiments show that haemolytic streptococci are expelled by 
carriers when speaking or coughing but in relatively small numbers and in 
very much smaller numbers than the common organisms of the nasopharynx. 
With the head facing downwards, both the saprophytes of the nasopharynx 
and haemolytic streptococci, if present, appear on the plates directly under 
the mouth. But with the head upright an entirely different picture is seen. 
Both the nasopharyngeal organisms and haemolytic streptococci entirely fail 
to reach the plate directly in front of the mouth and only twelve inches away. 
Instead, they impinge on the plates will below this at 45°, 22.5°, or 0° when 
speaking and on those at 45° and 67.5° when coughing. Evidently therefore, 
both the nasopharyngeal organisms and haemolytic streptococci are expelled 
inside relatively heavier droplets which apparently describe a curved path in 
the air under the influence of gravity with some lateral spreading as well. 
It would therefore seem that when the subject is speaking few or no droplets 
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containing organisms travel more than about eighteen inches in a horizontal 
direction from the speaker although they may fall quite a considerable distance 
vertically. When the subject is coughing it is doubtful whether they can 
travel more than two feet horizontally from him. The importance of these 
observations is discussed later. 


THE RELATIVE IMPORTANCE OF THE DROPLETS AND THE DROPLET NUCLEI 
IN THE TRANSMISSION OF INFECTION 


In view of the importance attached to the droplet nuclei in the transmission 
of infection by Wells, it is necessary to discuss this question in some detail. 
Because of the water they contain, droplets are relatively heavy so that they 
soon sink under the influence of gravity. Droplet nuclei, however, consist 
of the residue, that is the salts and organisms left after the evaporation of the 
water from droplets. These nuclei are, for this reason, very much lighter than 
their parent droplets; they naturally float for long periods in the air and in 
this way may be disseminated for long distances and cause widespread infec- 
tion. Some of the droplets are so small that evaporation takes place as soon 
as they leave the mouth; others will take longer but the heaviest may never 
become droplet nuclei because they fall too rapidly to the ground or other 
surface below the speaker. It is of course highly probable that the proportion 
of expelled droplets which become droplet nuclei depends to a large extent 
onenvironment. The distance they will have to fall before they are “‘neutral- 
ized’ by impinging on some surface will naturally determine the number 
which may be left floating as droplet nuclei. With the subject in bed, it is 
conceivable that few or none will become droplet nuclei, whereas a tall man 
may be so far from the ground that his whole output may become droplet 
nuclei by evaporation before it reaches the ground. 

It may, however, be assumed that in the experiments in which the subject 
spoke with the head upright, the organisms on the plates at 0° and 22.5° had 
developed from the relatively heavier droplets which usually would not have 
become droplet nuclei. As already mentioned, these plates may be quite 
heavily infected with mouth organisms. On the other hand, the plates at 90° 
and 67.5° were probably receiving a bombardment by the lighter particles 
which, if not already droplet nuclei, were well on the way to becoming so. 
Examination of the plates photographed by the Tyndall effect published by 
Weyrauch and Rzymkowski (1938) and reproduced by Wells et al (1939) of 
droplet nuclei expelled by subjects when speaking would certainly suggest 
that this is occurring. It is therefore of very considerable importance that 
the plates across this stream of droplet nuclei at 90° were usually quite un- 
infected and those at 67.5° by no means heavily so. It would thus seem that 
only a very small proportion of the lighter droplet nuclei expelled when speak- 
ing can be infected with nasopharyngeal organisms and an even smaller 
proportion with haemolytic streptococci. 


It seemed possible that if the stream could be concentrated and kept from 
spreading fanwise, more evidence that the nuclei were infected might be 
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obtained. For this purpose, a horizontal tube about six inches in diameter 
wasemployed. The subjects talked for five minutes along this tube in exactly 
the same tone of voice as that employed in the experiments using the circle. 
A blood agar plate was fixed across the lumen of the tube and twelve inches 
away from the mouth. In front of it was a baffle with a central opening very 
slightly smaller than the blood plate and so arranged that the air stream was 
forced to impinge on the blood agar and emerge round the sides. In tests 
with four subjects, only one colony of an air contaminant was obtained. 
These experiments therefore confirm those obtained with the circle and suggest 
that the droplet nuclei in the current of air passing horizontally along the 
tube cannot have been very heavily infected with nasopharyngeal organisms. 

It might, however, be suggested that the failure to isolate nasopharyngeal 
organisms from the stream of droplet nuclei was due to the possibility that 
the plates were too dry and allowed the nuclei to bounce off them without 
infecting them. This is improbable because similar results were obtained if 
freshly poured, moist plates were employed. Nevertheless, it seemed possible 
that the Wells air centrifuge adapted to catch the stream of droplet nuclei 
might detect the organisms more successfully. For this purpose, a funnel, 
9.5 cm. in diameter with its rim in the vertical plane, was connected by as 
short a lead as possible to the inlet tube of a Wells air centrifuge. Carriers 
and normal persons spoke aloud as in the other experiments, for five minutes 
with the head upright, the mouth facing the funnel and twelve inches away 
from its rim. The funnel was thus in the same position as the 90° plate in 
the experiments using the circle and its rim about the same diameter as that 
of a petri dish. A control tube was run immediately before the subject spoke. 
The results obtained are given in table 3. The great majority of the organisms 
which developed were air organisms. The total number of colonies was 
sometimes, but by no means always, greater in the tubes taken with the 
subject counting, than in the control tubes, but the whole of the difference 
between the two counts was not due to the presence of nasopharyngeal organ- 


TABLE 3 


NUMBER OF COLONIES PRESENT IN TUBES OF THE WELLS eo 
AFTER SUBJECTS HAD COUNTED FOR 5 MINUT 
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isms. Indeed, such organisms were quite unusual and alpha streptococci were 
nearly as often encountered in the control tubes as in the tests themselves. 
It is significant that no haemolytic streptococci were isolated from the carriers. 

As a further control, the orifice of an all-glass atomiser of the type used 
for 1/100 epinephrine was placed in the same position as the mouth of the 
speaker in the above experiments. The orifice pointed towards the funnel and 
was of course twelve inches away from it. A broth culture of Sir. viridans 
was atomised by very moderate pressure on the bulb two hundred and fifty 
times over a period of five minutes (the usual number to which subjects 
counted in the above experiments) and colonies of these organisms appeared 
in large numbers when the tubes were incubated. As far as one could judge 
by such simple methods as tobacco smoke or a peep flame, the air velocity 
was much the same as that of the breath when speaking. It is therefore 
legitimate to conclude that the paucity of nasopharyngeal organisms in the 
tubes when the subjects counted with the mouth in the same position as the 
atomiser, was not due to any fault in the apparatus, but simply to the scarcity 
of these organisms in the stream of droplet nuclei. Thus these experiments 
confirm those reported above and suggest that the droplet nuclei expelled 
during the five minutes of talking cannot have been infected to any great 
extent with nasopharyngeal organisms and even less so with haemolytic 
streptococci. 

So far, we have considered only the droplet nuclei which are formed from 
the smaller droplets by almost immediate evaporation. There must, however, 
be many others which are formed from heavier droplets. In these there will 
be sufficient water to make them heavy enough to sink under the influence of 
gravity for some part of their course after leaving the mouth, but as the water 
evaporates, they will stop sinking and eventually (in still air) remain suspended 
well below the level of the mouth but only a short distance horizontally from 
it. It may well be that a higher proportion of these relatively larger droplets 
and the droplet nuclei derived from them are infected and if droplet nuclei 
play any part in the dissemination of infection it is probably those formed in 
this way which are responsible. 

It is hardly possible to ascertain what proportion of the droplets behave 
in this way, but some idea of the number of droplet nuclei containing haemo- 
lytic streptococci to be expected may be obtained by an indirect method. 
For this purpose, the colonies on plates exposed when four subjects were 
talking in the two positions were carefully analysed and it was found that 
from 2 to 18 per cent of the total colonies on the plates were pure cultures 
of Str. viridans or alpha haemolytic streptococci. This organism was present 
in a high proportion of the remaining colonies but mixed with N. catarrhalis 
and other nasopharyngeal organisms. These mixed colonies may in the 
present connection be neglected. Turning now to tables 1 and 2 and con- 
fining ourselves to those instances in which haemolytic streptococci were 
actually expelled when speaking, a similar calculation will show that only 
0.3 to 3.5 per cent of the total colonies contained haemolytic streptococci. 
It may therefore be assumed that droplet nuclei containing haemolytic 
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streptococci will be only about one sixth as numerous as those containing 
alpha haemolytic streptococci only. From the tables published by Wells et al 
(1939) we find that from 0 to 3 colonies of alpha streptococci per ten cubic feet 
of air are to be expected in well-ventilated rooms. This in itself is not a very 
high concentration but when it is divided by six to give the concentration of 
haemolytic streptococci, it is doubtful whether so few organisms can be of 
any real importance. Furthermore, judging by the frequency with which 
carriers fail altogether to expel haemolytic streptococci, the number actually 
present in the neighbourhood of a carrier may be even smaller. 

It is of course possible that droplet nuclei are produced in greater numbers 
and more heavily infected with mouth organisms or haemolytic streptococci 
in the act of sneezing or coughing. But the main object of these experiments 
was to determine the natural route of infection from healthy carriers, and 
sneezing and coughing are not usually a marked feature of the acute stage 
of these infections and even less so in the carrier condition. Indeed, only one 
of the carriers investigated in this paper had a natural cough; the main symp- 
toms of his infection were identical with those of the common cold and it is 
quite doubtful whether haemolytic streptococci were responsible for the acute 
phase of his infection because colonies of this organism were by no means 
numerous on plates inoculated direct from throat swabs. 

Thus while droplet nuclei are undoubtedly expelled when speaking, it must 
not be assumed that they are all infected with nasopharyngeal organisms and 
while it is probable that droplet nuclei infected with haemolytic streptococci 
occur, it would seem that the majority of these organisms are actually inside 
relatively heavy droplets which only exceptionally become droplet nuclei. 
These droplets may either cause infection by direct implantation on some raw 
area or alternatively dry on some suitable surface and then become dissemi- 
nated into the atmosphere when the dried material is disturbed. It is true 
that these particles of dried material behave in many ways like droplet nuclei 
and may be equally capable of causing infection at a distance, but this does 
not alter the fact that, on the evidence at present available, the droplets are 


in reality more important than the droplet nuclei in the transmission of 
infection. 


DISCUSSION 


In discussing the importance of these observations in the epidemiology of 
haemolytic streptococcal infections, it is necessary to bear in mind that three 
distinct types of infection must be separately considered. The first are 
infections of the nasopharynx such as tonsillitis and scarlet fever, the second 
infections of open wounds such as injuries, burns, or the genital tract of 
parturient women, and the third erysipelas. 

With regard to the first of these, there is much evidence that the majority 
of infections are due to transfer of the organisms from other cases, carriers, or in- 
cubating cases. It is probable that this occurs in a variety of places but the 
work of Dudley (1926), Glover and Griffith (1931), Keevil and Camps (1937), 
Bradley (1938) and others would suggest that the dormitory or sleeping quarters 
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are of prime importance in this connection. The studies of Allison and Brown 
(1937) on re-infection in scarlet fever point in the same direction. The 
prevailing theory as to the mode of transmission would seem to be that the 
infection is transferred by means of droplets projected over the space between 
the beds during the night, although Wells considers that droplet nuclei also 
play an important part. While there would seem to be little doubt about the 
importance of the sleeping quarters in the epidemiology of these infections, 
the means by which the dissemination of infection occurs must be reconsidered 
in the light of the findings reported in this paper. It would seem highly 
improbable that a carrier can project his organisms in the form of droplets 
over the two or three feet between the beds by talking or even coughing and, 
for reasons already given, it would appear that transmission by infected 
droplet nuclei must be very unusual. 

The acute infection is, in all probability, only slightly more infective. 
This phase has not been studied in this paper, although four persons were 
actually first seen three, four, five and six days after the start of the illness. 
But the careful study of Bloomfield and Felty (1923) of cases of tonsillitis 
and scarlet fever while still sick in bed, shows that plates held only twelve 
inches away from the mouth during conversation, laughing, coughing or even 
sneezing remained uninfected. If the distance were reduced to six inches, a 
few colonies might be produced by some of the more violent procedures such 
as coughing or sneezing but not by speaking for one minute. Colebrook (1933) 
obtained very similar results. It would therefore seem that the acutely 
infected case is very similar to the carrier in that he is, on the whole, unable 
to project his organisms for any distance in a horizontal direction during any 
of his more normal activities. 

If the direct transmission of infection by droplets or droplet nuclei be 
difficult to demonstrate, we must consider alternative routes. In view of the 
fact that the majority of the organisms which are expelled when speaking or 
coughing are in droplets which quickly fall under the influence of gravity, 
it would seem highly probable that they will reach the ground or the bed- 
clothes on which they will inevitably dry. Sometime later, in the process of 
dusting, bedmaking or similar activities, the dried secretion will be released 
into the atmosphere in the form of minute infected particles which may 
remain suspended for some time and travel considerable distances. The 
possibility of this is confirmed by the demonstration of the organisms on the 
person of carriers, on their bedclothes and on the carpet of their bedrooms in 
recent studies in these laboratories, and also by the work of Brown and Allison 
(1937) showing that air pollution in scarlet fever wards is at its highest at the 
time of bed-making and other domesticities, and at its lowest at night. 

Thus it would seem improbable that a carrier can directly infect the 
nasopharynx of another person in the same sleeping quarters but may in- 
directly cause infection in the manner described above. And contrary to 
what is usually supposed, it would seem probable that this is the more usual 
route. 

The second variety of haemolytic streptococcal infection is that of the 
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parturient uterus, open wounds, and burns. These may be conveniently 
discussed together. Recent studies (Hare, 1940, a, b, c; Smith, 1931, 1933; 
Paine, 1931, 1933; Courmont and Sedallian, 1931; D. C. Colebrook, 1935; 
Cruickshank and Godber, 1939) have indicated strongly that the organisms 
are derived from one of two exogenous sources. The first is the nasopharynx 
of attendants at delivery, dressing or operation. There is reason to believe 
that this is the principal source although the organisms may come from the 
nasopharynx of the patient but less frequently. The second source is a 
suppurating wound in a neighbouring bed and in this instance the organisms 
are transmitted by air currents. The work reported in this paper certainly 
shows how it is possible for an attendant who is a carrier to infect the paturient 
uterus or an open wound. In attending to the toilet of an open wound, or 
in the manoeuvres inseparable from obstetrics, the operator naturally bends 
over the area concerned and thus puts himself into the best possible position 
for the expulsion of the organisms into it. If he speaks or coughs while 
carrying out these procedures without wearing a mask, he will inevitably 
expel the organisms directly into the denuded area. In obstetrics, the organ- 
isms will probably reach the vulva rather than the cervix or the placental site, 
but there they will probably meet sufficient serum to permit of their growth 
with direct extension to the open tissue of the birth canal. 

It must, however, be stressed that every carrier cannot do this or that 
those who can will invariably do it. This may explain the comparative rarity 
of these infections in spite of the fact that about 7 per cent of normal persons 
are carriers (Hare, 1940a). 

Nevertheless, this is not the only route, for the demonstration of the 
organisms on the hands, the clothes, the face and in the hair of carriers (Hare, 
1940c) shows that if the attendant is careless about the toilet of his hands 
or allows them to come into contact with his clothes, infection of open wounds 
which touch those hands is not only possible but probable. In addition, the 
possibility that a carrier may infect the floor and in this way the dust, gives 
us another route which may be of importance. 

The third form of infection is erysipelas. That occurring in connection 
with infected wounds does not require further comment. But facial and the 
so-called idiopathic erysipelas on other parts of the body frequently occur 
without any obvious portal of entry for the organisms although it is possible 
that minute excoriations are responsible. The actual source of the organisms 
has not, so far as I am aware, been directly studied but it would seem possible 
that in facial erysipelas and probably other types as well, it is the nasopharynx 
of the patient himself. This is rendered the more probable by the demon- 
stration, in unpublished studies already referred to, of the organisms on the 
skin of the face and other parts of the body of carriers. 

The bearing of these results on current methods for the prophylaxis of 
infection can hardly be considered at length. For nasopharyngeal infections 
a variety of methods have been employed of which the most usual is wide 
spacing of the beds in dormitories and sleeping places. But the studies 
reported in this paper suggest that the direct propulsion of haemolytic strepto- 
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cocci over the intervening space between even closely packed beds is very 
improbable. And if droplet nuclei do convey infection such spacing is un- 
likely to prevent it. Infection of the floor or bedclothes is also possible but 
the dried material on release into the atmosphere will not be deterred by 
distance. A second method is the use of screens or partitions between the 
beds. While they may be able to prevent the hypothetical transmission of 
droplets or even droplet nuclei, unless they extend from floor to ceiling it is 
unlikely that they will block dust particles. Ultraviolet-light barriers have 
also been employed and although they are chiefly advocated for their ability 
to sterilize droplet nuclei it is more probable that they act by killing the 
organisms in dust particles. Aerosols probably act in much the same way. 
It is probable however that the simple precaution of avoiding dissemination 
into the atmosphere of the organisms on the bedclothes or on the floor will 
be of as much value as any of the above methods. This may entail forbidding 
unnecessary agitation of the bedclothes, together with the use of wet dusters 
and of wet or oily methods for sweeping the floor. Where more elaborate 
methods are impossible, these measures alone may be of value. 

For the prevention of wound and puerperal infections, the wearing of 
masks is obviously most advisable. But in view of the small number of 
haemolytic streptococci expelled by most carriers it is probable that the highly 
elaborate and impervious masks frequently advocated are not really necessary 
for the prevention of infection by these organisms. It is indeed probable that 
the same result would be achieved merely by refraining from speaking or 
coughing when in the neighbourhood of the patient. The imposition of 
silence should, however, extend to the whole of the operating suite for it is 
entirely possible that a carrier may infect the floor the dust of which may in 
its turn find its way into the wound of a patient subsequently operated on 
in that theatre. Masks are therefore a safeguard but they are hardly essential. 


CONCLUSIONS 


1. Haemolytic streptococci are expelled by carriers when speaking or 
coughing but in much smaller numbers than the usual organisms of the 
nasopharynx. 

2. They are expelled inside relatively heavy droplets which quickly fall 
under the influence of gravity. 

3. It is highly improbable that droplet nuclei infected with haemolytic 
streptococci are expelled in numbers or take much part in the spread of 
infection. 
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M ECHANIZED warfare makes the fighting forces more than ever dependent 

upon the civilian population, which in turn is subject to many of the hazards 
of the soldier. At the same time the industrial capacity of the nation is taxed to 
produce the necessary equipment and that as rapidly as possible. Maximum out- 
put sustained over a period of months or, more likely, of years, is the industrial 
assignment, and anything which does not contribute to this objective is super- 
fluous and may even be dangerous. 

Where raw materials are available the supply of labour—managerial, tech- 
nical, skilled and unskilled—is the determining factor. With unlimited labour 
resources equipment can be worked twenty-four hours a day, seven days a week, 
and, using frequent shifts, output can be maintained. But already there is a 
shortage in certain skilled groups. This is likely to extend. The main reason 
for requests for permits for overtime work for women under The Factory, Shop 
and Office Building Act and for excessive hours now worked by some men, is 
lack of skilled labour. Industrial man-power must not be wasted with output 
unnecessarily curtailed. 

With the patriotic urge to produce on the part of employers and employees 
and the natural desire of many workmen to rehabilitate themselves after years 
of depression, absence and ineffective work are likely to arise only from sickness 
or from unrest due to vague worries and dissatisfaction associated with sickness. 

It is important that industrial executives and physicians alike should realize 
the influence which sickness and accident disability can have upon production. 
In industry in peace-time, sickness has been almost the only cause of lost time 
from work and commonly accounts for five per cent of working time. This is 
about ten times as great as the lost time from industrial accidents. In the last 
war in individual processes and trades studied, a variety of conditions of work, 
not all peculiar to the emergency and many of them capable of control, were 
shown to be associated with an increase in sickness, accidents and spoiled work 
and a decrease in output. Total absence frequently reached ten per cent, but of 
at least as great importance was the inefficiency represented by minor degrees of 
ill-health not sufficient to require absence. It emphasizes the significance of such 
a loss to compare it with an unemployment figure in Canada for 1937-1938 of 
about fifteen per cent or with the value of war contracts for the first year of the 


*Presented at a joint session of the Canadian Public Health Association (twenty-ninth 


annual meeting) and the Manitoba Medical Association, Winnipeg, Man., September 19-21, 
1940. 
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war—about fifteen per cent of the total annual value of manufactured goods in 
this country. 

While it is obvious that war cannot be carried on without casualties on the 
industrial front as on land, sea and in the air, it is important that our contribu- 
tion be not jeopardized by them. The same care for the industrial worker as for 
the soldier is required for maximum results. Forced marches, lack of rest, and 
emergency rations are poor preparation for engagement in battle. A parallel can 
arise in industry if we do not husband our industrial man-power and prevent its 
output from being impaired by ill-health. This may arise from general sickness 
to which all are subject or from conditions of work, poor nutrition, overcrowding, 
or other community health problems created by rapid industrial expansion. The 
last war taught this lesson with embarrassing losses in munition output, but it is 
apt to be forgotten. The terms of the Order-in-Council governing Industrial 
Relations in the war effort, passed by the Dominion Government in June of this 
year, contain two sections emphasizing the importance of controlling fatigue and 
otherwise safeguarding the health of employees while speeding production as 
much as possible. 

The daily association of groups of persons in industry provides ready access 
for the application of known measures for the control of ill-health. Specific 
means, such as smallpox vaccination, to prevent disability in adults, are few, so 
that dependence must be placed primarily upon early diagnosis of disease or 
defect. For this, it is impossible to await the worker’s decision that he is sick 
enough to visit his physician, i.e., the facilities for health supervision must be 
brought to the individual factory. The medical profession has a contribution 
to make here which cannot be made by others. It can be made in the course of 
ordinary medical practice but not under existing arrangements. It requires that 
the part-time services of these physicians be made available within industry not 
for the actual treatment of disease but for early diagnosis and advice in obtaining 
adequate care where necessary, for assistance in adjustment at work to physical 
and mental capacity, for supervision of first-aid in sickness and accident, and, 
particularly in war industries, for recognition and control of effects which adverse 
conditions of work can produce. Efficient work is peculiarly dependent upon the 
personal health of the individual. Its attainment need in no way run counter to 
industry’s objective. In fact, so far as occupational diseases are concerned, it 
has been noted time and again by those in industry that changes directed to 
improved processing result in better health conditions and that the reverse is 
also true. However, supervision is as necessary for health as it is for the control 
of chemical processes or for the maintenance of equipment. The medical pro- 
fession both in Great Britain and in the United States has drawn attention to the 
importance of medicine in industry through special committees on the subject. 

Although health insurance is in effect in Great Britain and about 1700 
medical practitioners are acting as certifying factory surgeons, by an order of 
July 16th last, the Chief Inspector of Factories may require physicians, nurses, 
and welfare officers to be appointed by war industry on a whole or part-time basis 
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for the supervision of the health of workers in factories carrying on the manu- 
facture or repair of any munitions of war or of materials accessory to it. 

Within two months of the emergency this spring requiring production in 
Great Britain for twenty-four hours a day, seven days a week, the Minister of 
Labour called for 250,000 more trained women workers because evidence showed 
that hours of work were too long and production was on the decline. A return 
to the provisions of the Factory Act was ordered for August 1st of this year. 

In general, output and accident records are very sensitive to fatigue but not 
so sensitive to the remedy. For example, a return to moderate hours of work 
may not present a stabilized output for as long as three to four months after the 
change. So that its prevention is important. Clinically it may show itself in 
those at heavy or monotonous work, beginning with feelings of distress and dis- 
traction, directing the worker's attention to body functions of which normally he 
is not acutely conscious, until he is incapable of sustained effort. It is one mani- 
festation of sickness which can become wide-spread and where prompt recog- 
nition may be valuable in preventing disability. 

Much is known and waits to be applied to relieve fatigue and consequent 
unrest, so that maximum output may be assured. Excessively long hours or 
heavy or monotonous work can be relieved where suitable labour is available by 
increasing the number of shifts or sometimes by the introduction of rest pauses 
especially where the conveyor system, with or without rapidly repetitive pro- 
cesses, is in use or where work requires too close attention or constant standing 
or sitting. The effects of night work are mitigated by suitable alternation and 
by the exclusion of those with anemia or gastric or nervous disorders. 

Processes involving high temperature and humidity or exposure to the 
inhalation of poisonous substances may be improved with special ventilation. The 
introduction of large numbers of new workers unfamiliar with these dangerous 
materials, longer hours of exposure and urgent production, perhaps some physical 
disability to start with and fatigue, are all that is necessary for a material increase 
in occupational diseases, requiring prolonged absence from work. In Great 
Britain in the last war fifteen per cent of those exposed to T.N.T. developed 
poisoning, with many deaths. 

The young, fit males enter the fighting services. Correction of defects and 
early recognition of illness in those less fit and in older persons who remain for 
work in industry, are needed. The employment of largely increased numbers of 
women was associated before with an increase in tuberculosis mortality of (fifty 
per cent in the age group fifteen to twenty-four. The increase did not appear in 
women over forty-five who were seldom employed or in those in non-industrial 
areas. In other respects women appear to be more adversely affected by 
unfavourable conditions than are men. In one analysis of 50,000 accidents at 
four factories on a twelve-hour day period, accidents among women were two 
and one-half times as great as during a subsequent ten-hour day period, while 
men showed no higher accident rate when allowance was made in both cases for 
the longer hours worked. The loads which women lift and carry in industry 
should conform with findings which place the optimum at about forty-five per 
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cent of body weight. Frequently they are more adept at fine processes requiring 
special lighting. Even with normal vision they may benefit from glasses which 
aid convergence. Women frequently undertake household duties in addition to 
their industrial work so that little attention is apt to be given to suitable meals 
either for themselves or for their families. This, with their frequent lack of 
information or interest in how to provide appetizing, well-balanced meals eco- 
nomically, has led many employers to provide dinner in the factory at or below 
cost so that workers are assured of at least one good meal a day. This practice 
might be greatly extended with immediate and permanent benefit. The migra- 
tion of labour to meet war conditions is likely to create problems in transporta- 
tion, housing and feeding which affect the community at large and require the 
closest co-operation between the local health authority and those in the factory 
whose particular responsibility it is to ensure continued good health. 

Finally, supervision of health in industry can and should make a real contri- 
bution to good industrial relations. The confidence of employees engendered by 
well-trained personnel devoted entirely to maintaining health can do much to 
prevent unrest due to grievances viewed against a background of discomfort, 
fatigue or actual sickness. 

The benefits of health supervision as provided for army, navy and air ser- 
vices should be extended in modified form to industry under modern war con- 
ditions. Its justification in both large and small factory groups has been amply 
demonstrated in recent years by progressive industry when the value to be 
derived was less urgently needed. 








The Development of Antibodies in the Blood of 
Rabbits by Injection of Freshly Isolated Strains 
of H. Influenzae Type “B’ and Phase I 
H. Pertussis* 

PRELIMINARY REPORT 


NELLES SILVERTHORNE, M.B. 
WITH THE TECHNICAL ASSISTANCE OF 
COLIN CAMERON anp AGNES WALKER 


ro (1) has shown that most strains of H. influenzae obtained from 

spinal fluid of children with influenzal meningitis are type “B”. She has 
typed these strains by means of a precipitin test with a rabbit antiserum. Dingle, 
Fothergill and Chandler (2) have reported on the development of an immune 
rabbit serum. Recently Alexander (3) has described an antiserum with which 
she has demonstrated capsular swelling of type “B” strains of H. influenzae in 
varying dilutions of the serum. Since 1937 we have demonstrated the presence 
of immune bodies in the serum of rabbits as a result of injecting recently isolated 
virulent strains of H. influenzae type “B” and freshly isolated strains of H. per- 
tussis, respectively. Such sera, we believe, may be worthy of trial in the treat- 
ment of influenzal meningitis and of whooping cough. 


TECHNIQUE 
(a) Experiments with H. influenzae Type “B” 

Each of six rabbits was inoculated with a suspension (a seven-hour culture 
grown on blood agar heated to 80°C. for fifteen minutes, the growth adjusted 
to a density of Gates 1 cm. reading in 0.4 per cent formolized saline) of the six 
strains of type “B” H. influenzae. The method of Pittman for preparing specific 
typing serum was used with certain modifications: A suspension of 0.05 cc. was 
injected intravenously daily for three days and 0.1 cc. for three days followed by a 
rest period of one week. This procedure was repeated using doses of 0.1 cc. for 
three days and 0.2 cc. for three days, a rest period of a week, and then 0.3 cc. and 
0.5 cc. in a similar way. We have continued the injections in the rabbits and given 
1 cc. daily for one week with a rest period of one month and repeated this pro- 
cedure each month for four courses of monthly inoculations. Five to seven 
days after the inoculations, samples of blood from each rabbit were tested for 
agglutinins, precipitins, and mouse-protecting antibodies. Agglutination was 
done by the usual method of mixing formolized (0.2 per cent) antigen with serial 
dilutions of the immune rabbit serum and incubating at 56°C. overnight and mak- 
ing readings the following morning. Agglutinin titres of 1 in 320 to 1 in 2560 


*From the Connaught Laboratories, University of Toronto, and from the wards and 
laboratories of the Hospital for Sick Children and Department of Paediatrics, University of 
Toronto, under the direction of Alan Brown, M.D., F.R.C.P. (Lond.). 
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were obtained. In testing for precipitins the method suggested by Pittman in 
typing was used [i.e. using the supernatant (“ss substance”) from a saline sus- 
pension of living culture as antigen and the immune rabbit serum as antibody]. 
Precipitin titres of from 1 in 64 to 1 in 256 were obtained. Protection tests were 
also carried out in mice. Preliminary unreported experiments have shown that 
the majority of strains of H. influenzae injected into mice with 5 per cent hog’s 
gastric mucin will kill in dilutions of from 10° to 10° obtained from a Gates 
turbidometer density of 4 cms. As a lethal test, 1 cc. of a 10 dilution in mucin 
injected intraperitoneally in control mice has killed in high percentage. In pro- 
tection tests the serum was given intravenously two hours previous to the injec- 
tion of 1 cc. of a 10 dilution of living culture in mucin. Our experiments have 
shown protection in mice using varying amounts of undiluted serum and up to 
1/100 dilution of serum. Normal serum in the same amount does not protect. 

It would appear from these experiments that antibodies of a highly specific 
nature may be developed in the blood of rabbits. Such serum we have used in 
the treatment of influenzal meningitis with good results in the one case we have 
had the opportunity to treat. 


(b) Experiments of a similar nature have been carried out with freshly isolated 
phase I strains of H. pertussis. 

From preliminary experiments the following observations have been made: 
Agglutination titres from 1 in 2560 to 1 in 20,480 have been demonstrated. Pre- 
cipitin titres (using supernatant of a saline suspension of living culture as antigen 
and immune rabbit serum as antibody) of from 1 in 256 to 1 in 10,240 have been 
developed. In preliminary experiments in recent months we have been able to 
demonstrate protective antibodies in mice with immune serum from rabbits 
injected with H. pertussis. The technique employed was similar to that used 
with strains of H. influenzae. The technique of killing mice by inoculation with 
H. pertussis suspended in mucin was reported by the author (4) in a previous 
communication. 

SUMMARY 


1. Agglutinins, precipitins, and mouse-protective antibodies have been 
developed in the blood serum of rabbits injected with freshly isolated strains of 
H. influenzae type “B”’. 

2. Agglutinins and precipitins have been developed in the blood serum of 
rabbits injected with freshly isolated strains of H. pertussis. Mouse-protective 
antibodies have also been demonstrated. 

3. In preliminary experiments, immune rabbit sera have been prepared 
which may find a field of usefulness in the treatment of H. influenzae meningitis 
type “B” and in the prophylaxis and treatment of whooping cough respectively. 
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A NEW ATTACK ON TUBERCULOSIS 

-egeoierhealepcge in this issue will be found an interesting and timely article 

entitled “Tuberculosis Among Recent Immigrants” by Charles F. Bennett, 
M.D., of Fort Qu’Appelle Sanatorium, Saskatchewan. Dr. Bennett is to be 
congratulated upon a most complete and searching analysis of a problem which 
will, because of the recent march of events, be of the utmost importance to the 
whole of Canada. One might expect that this new approach to the field of tuber- 
culosis control would be initiated by a worker in the Province of Saskatchewan. 
That province has, for many years, been a leader in the fight against tuberculosis. 
It is only natural that it should lead in another endeavour to control that disease. 

Dr. Bennett’s study is even more timely when we consider that a similar 
article has appeared recently giving the results of the X-ray study of a group 
which is comparable in many ways (1). This is a report of the routine chest 
X-ray examination of recruits for the Canadian Active Service Force. Immi- 
grants on the whole are made up of the younger age-groups who have a reason- 
able expectation of being able to endure the hardships of the new life. The 
recruit for the Active Service Force is also in the active period of his life and will 
be entering a new environment with many hardships. Thus the military 
authorities have felt it necessary to eliminate by means of the chest X-ray as 
many as possible of those who might reasonably be expected to break down 
because of tuberculous infection. Dr. Bennett feels that the same reasoning 
should be applied in the case of immigrants. He considers that by use of similar 
procedures Canada could save a great sum of money which is now expended for 
the care of those immigrants who break down with tuberculosis. 

The military authorities, in their requirement of chest X-ray examination for 
all recruits, are drawing upon their experience from the last war, which has 
already cost Canada $150,000,000 for the treatment and pensioning of tuberculosis 
patients. In March 1937 there were 4460 pensioners with major disability from 
pulmonary tuberculosis (2). Colonel Jones (1) estimates a saving to Canada 
of $25,000,000 for the first 100,000 troops in this war as indicated by the X-ray 
service up to date, at an estimated cost of $200,000 for the service. On the basis 
of economy alone, it would seem that this service is justified. In the military 
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survey, 1.5 per cent of potential recruits were rejected because of X-ray findings. 
Of these, two-thirds (1 per cent) were rejected for present or past pulmonary 
disease and a further small group for tuberculosis of the spine, marked scoliosis, 
etc. In his article, Colonel Jones pays a tribute to the Province of Saskatchewan, 
which had the least percentage of rejections for tuberculosis of the lungs. He 
says that: “Saskatchewan with its well organized anti-tuberculosis effort and its 
low death-rate from tuberculosis would be expected to have a lower incidence of 
rejections from tuberculosis than other districts. The effect was probably 
increased by the fact that owing to the intensive campaign against tuberculosis 
a greater percentage in this province know that they have or have had the disease 
and therefore do not present themselves for recruits in the forces.” 

Dr. Bennett’s study covers a period from 1929-32 and includes all those 
cases among immigrants who had been in Canada less than five years. It is to 
be noted that the full-time Overseas Medical Immigration Service was put into 
effect in 1928, so that much of the time reviewed in this article was while the 
medical inspection service consisted of the line inspection at the port of arrival 
in Canada. Since the establishment of the Overseas Medical Immigration Ser- 
vice, the medical officers always ask questions regarding the history of tuber- 
culosis in the prospective immigrant’s family and in their own persons. Should 
the examining officer feel the slightest suspicion from this standpoint he insists 
upon a X-ray examination. The foregoing is not to be considered as any critic- 
ism of the value of Dr. Bennett’s findings but rather to point out that the Depart- 
ment of Pensions and National Health has revised its procedures greatly since 
1928 and that somewhat different results might be obtained in the study of 
immigrants at the present time. 

Dr. Bennett’s suggestion that all prospective immigrants be X-rayed is most 
worth-while. However, it would appear to be reasonable to suggest a change of 
procedure. Dr. Bennett recommends X-ray at the port of entry into Canada. 
It would be more practical and desirable to have this examination done before 
the prospective immigrant is accepted overseas. Any examination taking place 
in Canada would, if positive, mean the breaking up of families and refusal of 
entry after they had severed connections in the old country. It was because of 
hardships entailed in this way that the Overseas Service of Medical Immigra- 
tion was instituted. 

This study is of particular interest to us in view of present events. After 
the present war has been brought to a successful conclusion, we may then expect 
a great tide of immigrants from war-ravaged Europe to arrive on our shores 
seeking a chance in this new country. We must have standards prepared for the 
selection of these new citizens. One of these standards will be physical resources 
adequate to withstand the effects of a changed environment, possible financial 
difficulties, a new language, changed diet, etc. Certainly if the new citizen is to 
succeed, he must not be liable to break down because of tuberculosis. Thus it 
will be important to select prospective citizens who will not have this handicap. 
It may be easily seen from the Saskatchewan experience the need of adequate 
chest examination supplemented by radiography. Let us begin now to think of 
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the days to come so that when peace arrives we shall be ready to meet its 
problems. 
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CHILD AND MATERNAL HYGIENE 


URING wartime even more than during peace, the conservation of the health 
of the civil population—and in particular that of mothers and infants— 
must be an essential feature of community and national health effort. 

In the twenty years which have elapsed since the World War, substantial 
gains have been recorded in the field of infant and child hygiene. During this 
period the birth rate (for the registration area as of 1920) has declined from 
26.6 to 18.4 per 1000 population, or by 30 per cent. In 1920 the infant death 
rate stood at 100 per 1000 live births, one infant in ten dying during the first 
year of life. To-day the risk to infant life has been cut in half—the death rate 
for 1939 being but 52 per 1000 live births. 

This signal improvement is one of the features of public health progress 
during the last two decades. Contributing in a large measure to this improve- 
ment has been a reduction in mortality from acute infectious and communicable 
diseases, and diarrhoea and enteritis. In 1921, 15.6 per cent of all deaths under 
one year of age were certified as due to diarrhoea and enteritis. In 1939 only 
7.9 per cent were so certified, the death rates for the two years being 13.7 and 
4.1 per 1000 live births respectively. Extension of facilities for infant care, 
measures for the control of communicable diseases, improvements in housing and 
economic status, and education have all played a significant part. The fact 
remains, however, that our annual infant loss still exceeds 5 per cent of infants 
born alive each year and as such it remains a challenge and a stimulus to further 
effort. 

Pneumonia and “prematurity” stand out as two leading certified causes of 
infant death. In both some success has been recorded and more may be expected. 
In 1937, 13.4 per cent of infant deaths were due to pneumonia and 26 per cent 
were assigned to prematurity, so that these two categories alone are responsible 
for two-fifths of the infant loss. 

In the January issue of the JouRNAL, attention was drawn to the improve- 
ment in maternal mortality during 1937 and 1938. This was the first real 
evidence of a definite trend toward reduction in the risk of childbearing in the 
last twenty years as measured, however imperfectly, by mortality statistics. It 
was a most significant fact that the decline in deaths from maternal causes 
affected all groups except embolism and that abortions, haemorrhage, septicaemia 
and toxaemia each showed the decline in large measure. 

The recent publication, The Canadian Child and Mother, by the Division of 
Child and Maternal Hygiene of the Department of Pensions and National Health, 
under the direction of Dr, Ernest Couture, is a further contribution and stimulus 
to workers in this field. 





PUBLIC HEALTH ADMINISTRATION 


REPORT OF THE DIRECTOR-GENERAL OF HEALTH OF 
NEW ZEALAND 


THs report covers a tour made in 

1938 by Dr. M. H. Watt, Director- 
General of Health for New Zealand. 
His itinerary included Canada, the 
United States of America, the United 
Kingdom, and Scandinavia. The pur- 
pose of the visits was to study public- 
health administration and practice in 
each of the countries as a guide in the 
revision of the health organization of 
New Zealand. 

In North America, Dr. Watt visited 
many official and non-official health 
agencies both in Canada and the United 
States. He saw central government 
departments, city and county health 
departments and schools of public 
health, and other bodies both official 
and private. 

He felt that public health now occu- 
pies a more prominent and important 
place on the continent than it had on 
his former visit in 1926. The type of 
physician seeking a career in public 
health had improved. The improve- 
ment, he felt, was due in great part to 
the wise and far-reaching influence and 
help of The Rockefeller Foundation. 
He was impressed by the change in 
that same period in many fields. He 
mentions the eradication of bovine 
tuberculosis, the rapid disappearance of 
diphtheria, the control of tuberculosis 
and venereal diseases, the great steps 
in industrial hygiene, and the effort to 
control diseases of adult life such as 
cancer and pneumonia. He was also 
impressed by the advances in housing 
in low-income groups. 

He felt that the great difficulty con- 
fronting public-health administration in 
the United States was the large degree 
of autonomy possessed by local govern- 
mental authorities and the lack of con- 
trol by state governments over counties, 
villages, and townships. He cites three 
examples of how state departments 
have attempted to overcome this diffi- 


culty, as seen in Tennessee, New York, 
and Maryland. He pays tribute to the 
effects of the campaign carried out 
against diphtheria but he warns us that 
it is a disease which has natural periods 
of greater and less prevalence. He re- 
views the progress in_ tuberculosis 
and stresses the change in practice 
whereby the emphasis is laid on case- 
finding in secondary schools rather than 
in primary schools. In venereal dis- 
eases, he noted the number of prenatal 
and premarital blood-test laws which 
have been passed in the various states. 
He was greatly interested in the activi- 
ties in industrial hygiene and is evi- 
dently keen to establish such a depart- 
ment in New Zealand. He felt that the 
physical plants for maternity work 
were excellent but the training of ob- 
stetrical nurses very poor. He related 
the relatively high maternal-mortality 
rate in the United States to this poor 
training of nurses. On the other hand, 
he felt infant welfare and_ school 
medical and dental inspection were 
excellent. He thought the condition of 
teeth much better than in New Zealand. 

In America, he felt the most impres- 
sive points were the high hygienic 
standards for milk and other food- 
stuffs, the prevention of diphtheria, the 
vigorous campaigns against tuber- 
culosis and venereal diseases, and the 
results in Detroit where _ private 
physicians are used in the public-health 
work. 

In the United Kingdom, he felt pub- 
lic-health work was of a high standard 
but due to essential differences in ad- 
ministration would not be applicable to 
New Zealand. In two respects he felt 
Great Britain lagged behind America: 
in the control of diphtheria and in the 
quality of its milk. The complexity of 
administration, due to the sharing of 
functions by various local government 
units, he felt was undesirable. Public 
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medical services in Great Britain were 
highly developed. With all its defects 
and imperfections, he considered that 
National Health Insurance was a 
marked improvement over the type of 
medical service previously available. 
He felt that the Highlands and Islands 
Scheme might be applicable to New 
Zealand and that the Glasgow Medical 
Scheme had many good points. 

Dr. Watt spent a month in Scan- 
dinavia. There was much for a New 
Zealander to study, for in many ways 
these countries are comparable to his 
own. All the Scandinavian countries 
were alike in the high standard of train- 
ing of personnel: doctors, nurses, and 
midwives. The hospitals were excel- 
lent. In Denmark, the low death-rate 
from tuberculosis, the stress on health 
education, and the State Serum Insti- 
tute were features. The efforts being 
made in Finland to control tuber- 
culosis, which is much more prevalent 
there than in other Scandinavian coun- 
tries, were striking. Voluntary bodies 
played a large part in the health pro- 
gram in Finland. Sweden was of 
interest because of its elaborate hospital 
system. He was impressed by their 
hospital-planning bureau where model 
units are displayed for the guidance of 
hospital builders. He found the stan- 
dards of medical nursing and midwifery 
training and practice high in Norway. 
Their system of sickness insurance was 
also complete and good. 

Finally, Dr. Watt draws upon the 
experience of the countries visited to 
analyse the system in New Zealand and 
to suggest modifications and improve- 
ments. 

He feels that the strength of the New 
Zealand system lies in three factors: 
public health is largely a function of the 
central government, the departments 
are relatively complete, the preventive 
and curative services are integrated to 
a greater extent than in most other 
countries. He feels that the major 
weakness of the system lies in the evils 
associated with standardization, i.e., a 
tendency to view with disfavour experi- 
mental methods which depart from 
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tried, proved and accepted procedures, 
with a consequent slipping in initiative 
and enterprise. He then refers to the 
gaps in the present organization. Even 
though provision was made by the 


Health Act of 1920 the office of 
Deputy-Director General has been 
vacant. There is a great need for a 


division of industrial hygiene. <A 
medical officer of health trained in 
modern statistical methods should be 
attached to the Division of Public 
Hygiene. He would also assist in the 
analysis of returns from infectious dis- 
eases. At present, maternal welfare 
and school hygiene are in separate 
divisions. He recommends the crea- 
tion of a division of maternity and child 
welfare to deal with ante-natal, matern- 
ity, and post-natal services and with 
the infant, pre-school and school child. 
He feels that more emphasis should be 
placed on health education. A dietitian 
should be appointed in the interest of 
better nutrition. He feels the appoint- 
ment of a health educationist and 
dietitian will help to shift the emphasis 
in dental hygiene from treatment to 
prevention. 

In district administration, the chief 
criticism is that the districts are too 
large and under-staffed. The number 
of health districts should be increased 
and become the units of local adminis- 
tration for all social services, i.e. edu- 
cation, hospital, health, and social 
security. Specialized school medical 
officers and specialized school nurses 
should be replaced by better-trained 
officers capable of undertaking wider 
and more varied duties. The school 
medical officer should have public- 
health training and be an assistant 
medical officer of health. 

He feels that the system of quaran- 
tine stations should be abolished and in 
its place revert to the British sys- 
tem. In infectious-diseases investiga- 
tion and control, he felt a need for in- 
creased personnel and the appointment 
of a medical statistician. In diphtheria 
control, he did not recommend a wide- 
spread immunization campaign but 
rather an effort on a district basis 











where most needed. In tuberculosis, 
the greatest room for improvement is 
in regard to control of contacts and 
case-finding generally. Some con- 
sideration should be given to group 
immunizations for certain parts of the 
population. He felt that the standard 
of New Zealand nursing personnel is 
high but that the services of the medical 
officer of health might be improved by 
the importation of suitable men with 
overseas public health training or by 
sending New Zealanders to America 
or England for training. To attract a 
better type of man, he felt the re- 
muneration must be increased. The 
department should give an annual grant 
to the New Zealand branch of the 
Royal Sanitary Institute for the train- 
ing of sanitary inspectors. 

In medical research, Dr. Watt could 
see room for improvement in the Med- 
ical Research Council but feels that it is 
the best to be expected at present and 
that in the course of time there will be 
an evolution in the form of the body 
and its administration. He discussed 
the possibility of the creation of a 
medical research institute, preferably in 
Wellington. The ultimate ideal of such 
a school would be the training of the 
general practitioner as well as a special- 
ized public health worker. 

In conclusion, he considered that 
New Zealand had already made a 
creditable showing in public health but 
that certain changes were needed to 
hold that position. In brief, the most 
needed changes are improved organiza- 
tion with smaller health districts and 
better trained personnel. 


CANADIAN STANDARDS FOR VITAMINS 
A AND D 


THE Department of Pensions and 
National Health has recently devised 
regulations regarding the vitamin 
content of foods and drugs. These 
regulations set forth the minimal 
amounts of various vitamins which 
must be present in a product if claims 
in labelling or advertising are to be 
made for vitamin potency and they 
limit claims of physiological action. 
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The purpose of these regulations is to 
ensure that products shall contain 
sufficient of a vitamin to ensure that 
the product will be a good source of 
that vitamin and that advertising of 
the product be restricted on a scienti- 
fic basis. 

Since these regulations provide that 
the label of a product for which a 
vitamin claim is made state the 
quantity of the vitamin contained in 
the product, it will be necessary for 
manufacturers to have made assays of 
the vitamin content before a prepara- 
tion is marketed. While methods of 
chemical analysis have been devised 
for some of the vitamins, the only 
means of determining the content of 
most of the vitamins is by biological 
assay, using an appropriate animal. 
The response of animals is subject to 
considerable individual variation and, 
if results from one assay to another 
are to be compared, it is essential that 
the potency of the product to be 
assayed be compared with that of a 
standard. The same principle is in- 
volved in the biological assay of many 
therapeutic agents, such as insulin, 
epinephrine, antitoxins, vaccines, etc. 

The selection of standards and of 
units is a matter of great importance. 
A great deal of valuable work has 
been accomplished by the Health 
Organization of the League of Nations 
in preparing definitions of unitage for 
a number of biological substances and 
in setting up standards for biological 
assay. The adoption of international 
unitage has prevented a great deal of 
confusion and is particularly useful 
in therapeutic applications. Obvious- 
ly it is of advantage to the physician 
to have used only one set of units so 
that the potency of various makes of 
product be expressed on the same 
basis. 

The Health Organisation of the 
League of Nations issued definitions 
of unitage for vitamins A and D. In 
previous years various units of activi- 
ty have been in use for these vitamins. 
Gradually these have given way to the 
international units. The use of inter- 
national units for vitamins A and D 
has been official for several years in 
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the United States and is now official 
in Canada. The potency of any pro- 
duct containing vitamins A and D 
must now be expressed in international 
units. 

Standards for biological assay were 
also made available by the League of 
Nations. Various centres for the 
distribution of these standards were 
selected and, in Canada, the standards 
have been available from the Labora- 
tory of Hygiene of the Department of 
Pensions and National Health. The 
Department has now prepared a sub- 
sidiary standard for vitamins A and 
D. This subsidiary standard is a 
cod-liver oil which has been carefully 
assayed against the international 
standard. Its potency is such that 
one gram contains 1700 international 
units of vitamin A and 115 inter- 
national units of vitamin D. The 
Department has collaborated with 
United States officials and this new 
subsidiary standard is the same as 
that in use in the United States. The 
availability of this new standard to 
Canadian manufacturers is another 
instance of the work of the Depart- 
ment of Pensions and National Health 
to protect the consumer. 


EvACUEE CHILDREN IN 
SASKATCHEWAN 


In connection with the medical 
examination of evacuee children arriv- 
ing in Saskatchewan, two clinics have 
been established in the province—one 
in Regina and the other in Saskatoon. 

The medical profession have pro- 
vided doctors to undertake the physical 
examination of the children, and the 
dental association is providing volun- 
teers to make complete dental examina- 
tions based upon charts being supplied 
by the Department of Public Health. 

Arrangements have been made 
whereby the Saskatchewan  Anti- 
Tuberculosis League will carry out the 
necessary examinations and tests for 
tuberculosis, and the city health de- 
partments will do the preventive work 
—vaccination against smallpox and 
diphtheria inoculation. The Regis- 
tered Nurses’ Association is also pro- 
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viding volunteer assistance. 

An Evacuee Bureau has been estab- 
lished in the City of Regina, but the 
Provincial Department of Public 
Health has no responsibility in con- 
nection with evacuee children other 
than the medical examination of those 


‘A WELL-CONDUCTED CAMPAIGN 
AGAINST VENEREAL DISEASE 


Tue Young Men’s Board of Trade 
of Saskatoon, Saskatchewan, has a 
Social Research Committee, and in 
February this committee undertook, as 
its major activity, to sponsor a cam- 
paign against venereal diseases. Their 
immediate concern was to make this an 
educational effort for the public of 
Saskatoon, but they also asked other 
Boards throughout the Province to join 
with them in a similar campaign. 
Several of these undertook campaigns 
on a much smaller scale than Saska- 
toon. 

The Saskatoon young men attempted 
nothing sensational or dramatic, their 
purpose being entirely educational—to 
acquaint the public with the nature of 
syphilis and gonorrhoea, how these dis- 
eases are spread, the danger to the 
community and home, the need for 
prevention, and the necessity of proper 
medical treatment should the disease be 
acquired. They made use of the radio 
as part of their educational program. 
With the co-operation of a number of 
the doctors, and the Medical Health 
Officer of Saskatoon, addresses on the 
subject were given at 22 meetings and 
it was estimated at least 1,500 had 
attended the meetings. Ministers and 
teachers lent their assistance. Almost 
every voluntary organization and serv- 
ice club arranged for a speaker, and 
some helped with cash donations. The 
film “Damaged Goods” was shown at 
the theatre and a speaker addressed the 
1,500 who saw the picture. Special 
showings were put on for nurses, high 
school and college students, and for 
women and girls. Suitable literature 


was distributed at each meeting and at 
the theatre. 


Several splendid window displays 
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were arranged. The City library, the 
University library, and book-stores, 
exhibited books on social hygiene and 
kindred subjects. The City librarian 
reviewed the literature available. 

The “Hub Booster”, a 15-page book- 
let published by the Young Men’s Sec- 
tion of the Saskatoon Board of Trade, 
with 2,000 subscribers, devoted the 
February issue to articles dealing with 
venereal diseases. The University of 
Saskatchewan publication, “The Sheaf” 
(circulation 2,500), published an 
article in one of its issues. The “West- 
ern Producer” carried several articles, 
and the “Saskatoon Star Phoenix” 
(circulation 25,000), during the Feb- 
ruary campaign, had no fewer than 35 
articles and items, which, if on one 
page, would cover a large newspaper 
page. The press, therefore, was 
exceptionally generous and interested. 

If each city could accomplish what 
has been done in Saskatoon, the public 
would very soon be much _ better 
acquainted with the venereal-disease 
problem. 


DENTAL HYGIENE IN Nova SCOTIA 


Tue dental trailer car now touring 
the more remote rural districts of the 
province is much in demand and as a 
consequence a great deal of remedial 
work is being carried out. During the 
first 98 days of operation 1,125 school 
children were treated and 1,587 teeth 
were filled. Of the fillings 906 were 
amalgam, 253 silicate, 316 cement, 102 
cement and amalgam, 3 gutta percha 
and 7 temporary. Fifteen hundred and 
thirty temporary teeth and 849 per- 
manent teeth were extracted and 241 
silver nitrate treatments were given. 


BENZOL POISONING 
AT a time when maximum effort is 
required on the industrial front, public 
health workers in Canada will be par- 
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ticularly interested in a booklet entitled 
“Benzol (Benzene) Poisoning”, issued 
by the Division of Industrial Hygiene, 
Department of Pensions and National 
Health, Canada. 

This publication is addressed to em- 
ployers and employees and contains 
valuable information concerning dan- 
gers involved in processes where benzol 
(benzene) may be handled. 

Among industries in which uncon- 
trolled release of these fumes may prove 
a serious hazard are those engaged in 
aeroplane doping, manufacture of ex- 
plosives, paint manufacture, etc. The 
booklet stresses all the necessary pre- 
ventive measures, describes treatment 
for acute poisoning and generally gives 
industry a ready-reference calculated to 
prove of inestimable value. 

Wide distribution is being given to 
this little book, which is being placed 
in the hands of provincial authorities 
and which, it is hoped, will eventually 
become standard equipment in the shop 
kits in all types of factories where there 


is any danger from the fumes it 
describes. 


TUBERCULOSIS SURVEY IN A PUBLIC 
Scnoot 1n Nova Scorra 


A RECENT tuberculosis survey of the 
pupils and teachers in a public school 
of a town with a population of approxi- 
mately 3,200 persons, revealed an 
astonishingly low percentage of posi- 
tive reactors to the tuberculin patch 
test among the pupils. Of 162 pupils 
tested, only 9.2 per cent reacted posi- 
tively. Chest X-ray plates of the 
reactors showed tuberculous disease in 
none. In the case of two, further 
observation was considered desirable. 
Out of 16 teachers 56.2 per cent were 
tuberculin positive and all reactors 
were found on X-ray examination to be 
free of tuberculous disease. 








VITAL STATISTICS 


INTERNATIONAL VITAL STATISTICS 
A SPECIAL REPORT BY THE BUREAU OF THE CENSUS, WASHINGTON, D.C. 


HE Bureau of the Census at Wash- 

ington recently issued (May 2, 1940) 
a valuable number in its special report 
series, entitled International Vital 
Statistics. The sources of information 
from which the data included in this 
report have been compiled are the 
following: “Apergu de la Demo- 
graphie des Divers Pays du Monde, 
1929-1936” issued by the Inter- 
national Statistical Institute, the 
Annual Epidemiological Reports 
issued by the Health Organisation 
of the League of Nations, the annual 
statistical yearbooks and vital sta- 
tistical reports of individual countries, 
and the Statistical Yearbooks of the 
International Labour Office. 


The report presents statistics on 
population fertility, mortality, lon- 
gevity, marriage, divorce and migra- 
tion for the United States, the British 
Empire and certain foreign countries. 
In a brief review, the features of the 
statistical data are indicated. It has 
not been possible within the scope of 
this report to discuss fully the various 
factors influencing the recorded facts. 
Sufficient is said, however, to make 
clear the value of the data and yet 
to warn the reader of the need for 
caution in the interpretation of any 
observed differences in the figures of 
the several countries covered in the 
report. An interesting demographic 
comparison of the United States with 


the data for other countries is in- 
cluded. 


A total of thirty-eight detailed 
tables and nineteen charts are in- 
cluded, covering statistical data of 
broad health interest. Among the 
tables are given the following statistics 
for specific countries: populations, 
1921-36; birth rates, 1920-36; net 
reproduction rates; crude death rates 
1920-36; specific death rates by age 
and sex, and standardized death rates. 
Tables are also presented covering 
infant and death rates for selected 
causes such as typhoid fever, small- 


pox, measles, scarlet fever, whooping 
cough, diphtheria, influenza, polio- 
myelitis, cerebrospinal meningitis, tu- 
berculosis, puerperal sepsis, and total 
puerperal causes as well as unknown 
and ill-defined causes. Data on the 
expectancy of life, marriage, divorce, 
and migration complete the series. 

Although not concerned with evalu- 
ating the completeness, accuracy or 
comparability of the data presented, 
the report draws attention to certain 
limitations in respect to the com- 
parability of international vital sta- 
tistics. The following extract is 
illustrative: 


“In general, the vital statistics of most 
reporting countries provide useful evi- 
dence of major differences and trends. 
However, detailed comparisons of death 
rates for specific causes, and of marriage, 
illegitimacy, stillbirth and migration rates 
require careful consideration of the 
probable degrees of comparability, al- 
though even in these fields broad com- 
parisons can be made between nations for 
which statistics are available. It is 
believed that the international demo- 
graphic statistics compiled in this report 
permit many important comparisons and 
analyses, in spite of these limitations. 
Nevertheless, differences in reporting 
should be kept in mind in interpreting the 
statistics,” 


This attitude is commendable, 
though all too infrequent in official 
vital statistics publication, because of 
the general tendency to draw con- 
clusions from recorded data without 
any consideration of factors which 
might render such comparisons use- 
less or misleading. 

Official vital statistics bureaus the 
world over, teaching centres and 
libraries, will find this report a most 
useful source of ready reference and 
a stimulus to further work in a field 
which is practically untouched as 
yet — international vital statistics. 
—A. Hardisty Sellers, B.A., M.D., 
D.P.H. 
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THE NEW ENGLISH MANUAL OF THE INTERNATIONAL LIST 
OF CAUSES OF DEATH* 


A NEW Manual has been issued by 

the Registrar-General for use in 
England and Wales, Scotland and 
Northern Ireland, presenting the Inter- 
national List of Causes of Death as 
adopted for use in these countries, 
based on the fifth decennial revision 
undertaken by the International Com- 
mission in Paris, 1938. This Manual 
is similar in plan to its predecessors 
and is published with a view to provid- 
ing an authoritative statement of 
official practice in respect to the clas- 
sification of the causes of death for the 
use of the medical profession, public 
health workers, and other interested 
persons, 

By reason of preparatory work done 
in Great Britain and in the United 
States, the official French version and 
this Manual are quite similar. The 
index of the Manual has been revised 
by a Medical Advisory Committee and 
every term in it is assigned to the 
appropriate number in the List. 

In addition to the International List 
of Causes of Death, the Manual deals 
with other aspects of certification. Sec- 
tions are included covering: rules for 
the selection of one cause for classifica- 
tion where two or more are jointly 
stated; suggestions to medical prac- 
titioners concerning death certification, 
and rules governing the transfer of 
deaths to place of usual residence. 

In the introduction to the Manual a 
brief historical statement of the de- 
velopment of scientific classifications 
of disease is given. The first attempt 
in this direction was made toward the 
end of the 17th century. Since this 
time considerable progress has been 
achieved and general international uni- 
formity attained in respect to the broad 
basis of classification. 

The object of the Manual is twofold. 
“In the first place it ensures uniformity 
of practice in tabulation by providing 
an assignment to one or other of the 


*Based on the Fifth Decennial Revision by the 
International Commission, Paris, 1938. 74 pages 
and index. 3s. 6d 


titles of the International List of all 
forms of return which experience has 
shown to be met with in the certifica- 
tion of causes of death. ... In the 
second place it enables the reader to 
ascertain the precise significance of 
each title of the List as employed here 
by cataloguing the forms of death cer- 
tificate assigned to it.” 

Certain differences in selection be- 
tween various parts of the United 
Kingdom are discussed in appropriate 
sections of the Manual. This matter is 
one which concerned the Commission 
during its 1938 deliberations. Serious 
differences in selective procedure in 
classification exist among the countries 
using the International List. Studies 
have shown that important variations 
between death rates arise from this 
lack of uniformity. No decision on 
this subject was reached by the Con- 
ference, further study being entrusted 
to a joint committee. 

As stated in this Manual, inter- 
national comparability is most likely to 
be attained by: the adoption of a death 
certificate which provides for a separa- 
tion of those causes which are contribu- 
tory and the recording in their time 
sequence of the causes which led 
directly to the immediate cause of 
death; the selection for tabulation of 
the cause indicated on the certificate 
itself as being the condition which 
started the train of events leading to 
death, ignoring the causes regarded by 
the physician as merely contributory ; 
and the publication at intervals of 
tabulations showing the total frequency 
with which each morbid condition is 
mentioned on death certificates. 

Considerable interest for those in 
Canada lies in the section of the 
Manual in which the rules of selection 
for England and Wales and Northern 
Ireland are stated. These rules, which 
became effective on January 1, 1940, 
represent a radical change from usual 
procedure and initiate a new develop- 
ment in vital statistics which is likely 
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to have far-reaching consequences. In 
reviewing developments related to this 
change, it will be recalled that a new 
form of medical certificate was intro- 
duced in England and Wales in 1927. 
Until the medical profession had be- 
come thoroughly accustomed to the 
new form, no variation in method of 
selection was made except that “the 
time sequence on the certificate was 
sometimes resorted to in order to 
choose between two diseases of equal 
high preference or between two local 
diseases”. 

In 1935, a study of a random sample 
of 10,000 death certificates showed that 
improper use of the form had become 
quite uncommon and therefore that the 
adoption of a method of selection based 
on the certifier’s opinion as to priority 
of causes as expressed on the certif- 
icate, did not need to be delayed 
longer. The study showed, however, 
“that important changes in assign- 
ment of deaths and therefore in 
death rates, would result from such a 
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change of method, and arrangements 
were consequently made for a dual 
assignment of deaths by the old and 
the new methods of selection during 
the period 1936-39, by means of which 
corrective factors (conversion ratios) 
could be calculated to ensure statistical 
continuity of death rates.” For 1939, 
classification is being undertaken using 
the old List and the old system of 
selection by rules on the one hand, and 
by the 1938 List and the new system 
of selection on the other. The pub- 
lished tabulations for 1940 will be on 
the latter basis. 

This edition of the Manual is in- 
tended for use in 1940 and subsequent 
years. Instructions are based on the 
new system of selection referred to, 
namely, in accordance with the ar- 
rangement of causes on the certificate 
whenever more than one morbid con- 
dition is entered. All exceptions to 
this rule are indicated in the List itself 
and are further detailed in the intro- 
ductory sections of the Manual.—d. 
Hardisty Sellers, B.A., M.D., D.P.H. 


PUBLIC HEALTH NURSING 


PUBLIC HEALTH WEEK IN WINNIPEG 


ULLY ninety-five per cent of the 

public health nurses in Manitoba 
attended the sessions of the Canadian 
Public Health Association, which were 
held in Winnipeg from September 19th 
to 21st. Miss E. A. Russell, Director 
of the Public Health Nursing Division 
of the Manitoba Department of Health 
and Public Welfare, arranged that the 
biennial refresher course for her nurses 
directly precede the annual meeting of 
the Canadian Public Health Associa- 
tion, and those who could be spared 
from their districts were given per- 
mission to attend all sessions. On 
September 16th, nurses from the rocky 
north, settled townships, rural muni- 
cipalities, health units, and isolated 
nursing stations met at their head- 
quarters in Winnipeg, where they were 
welcomed by the Minister of Health, 


the Hon. I. B. Griffiths. He was par- 
ticularly appreciative of the work the 
nurses of the department have been 
doing in preparing and investigating 
homes for British children and struck 
a note of optimism for the future of 
public health which was to prevai! 
throughout the week’s activities. The 
rest of the day was spent on matters 
relating to the work of the Division. 
At noon the Provincial Nurses Social 
Club met at luncheon, and Miss A. 
Blais and Miss E. Rowlett were con- 
gratulated upon the part they played 
in winning for the St. Vital-St. James 
Health Unit the first award in the 1939 
Canadian Rural Health Conservation 
Contest. 

The lectures arranged for the other 
two days of the refresher course were 
open to all public health nurses. Mem- 
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bers of the Victorian Order, Margaret 
Scott Nursing Mission, Bureau of 
Child Hygiene (Winnipeg), Winnipeg 
School Board, City of Winnipeg 
Health Department, and hospital de- 
partments arranged their work so that 
nurses from each group could be pres- 
ent at the lectures. 

For the remainder of the week the 
public health nurses attended the joint 
meetings of the Canadian Public 
Health Association and the Manitoba 
Medical Association. The papers pre- 
sented covered a wide field and the 
discussions which arose out of each 
paper were greatly enriched by the par- 
ticipation of authorities from various 
parts of the Dominion. 

From the professional standpoint of 
the nurse, perhaps the most stimulating 
and informative session came on Satur- 
day, when a symposium on the pic- 
school child was given. This program 
was arranged by the Public Health 
Nursing Section of the Canadiar. Pub- 
lic Health Association, of which Miss 
E. A. Russell is chairman. Professor 
H. R. Low, Superintendent of Edu- 
cation for Manitoba, dealt with the 
emotional development of the preschool 
child. Speaking in the capacity of an 
educationalist and a recognized psych- 
ologist, as well as a parent of preschool 
children, Professor Low covered his 
subject so convincingly that one 
physician enquired why the Depart- 
ment of Education did not reduce its 
expenditures on higher education and 


concentrate more time and money on 
the 2-5 age group. Dr. O. J. Day, 
a leading Winnipeg paediatrician and 
Medical Director for Preschool Chil- 
dren for the Department of Health of 
Winnipeg, discussed the health of the 
preschool child and left no doubt in 
anyone’s mind of the need for re- 
doubled effort in the direction of this 
too-often neglected age group. Miss 
Gertrude Hall made a resume of the 
important points raised by the speakers 
and gave direction to the discussion 
which followed. Miss K. Richardson, 
Miss Idell Robinson and Miss Cates 
of the Winnipeg Nursery Schools were 
present and answered questions con- 
cerning their work. Dr. J. E. Davey 
of Hamilton, Dr. Stewart Murray of 
Vancouver, and Dr. Maxwell Bowman 
of Winnipeg contributed much to the 
discussion. 

After a short business meeting, the 
public health nurses met again at a 
luncheon sponsored on their behalf by 
the Public Health Section of the Mani- 
toba Association of Registered Nurses. 
They were honoured in having as their 
guest Miss Elizabeth Smellie, Matron- 
in-chief of the Nursing Service in 
Canada. Dr. M. S. Lougheed, Med- 
ical Health Officer for the City of 
Winnipeg, the guest speaker, discussed 
the relationship between the medical 
health officer and the public health 
nurse and gave a comprehensive view 
of the administration of Winnipeg’s 
Health Department.—F. King, Reg.N. 








Principles and Practice of Bacteriolo- 
gy. By Major Arthur H. Bryan, 
M.A., J.M.D., F.A.P.H.A., and 
Charles G. Bryan, M.D., M.R.C.S., 
F.R.C.S. New York: Barnes & 
Noble, 1940. 410 pp. $1.25. 
PRINCIPLES AND PRACTICE OF BAC- 

TERIOLOGY is one of the texts of the 
College Outline Series. This is the 
second edition and in it, by revision 
and enlargement, the authors have 
incorporated the recent advances in 
many phases of the subject. The con- 
tents are divided into three parts: 
Principles of Pacteriology, Medical Bac- 
tertology, Serology and Immunity. In 
the first part, chapters on agricultural 
and industrial microbiology, milk bac- 
teriology, and veterinary bacteriology 
add valuable breadth to the scope of 
the work. Under medical bacteriology 
the various pathogenic groups are 
dealt with and chapters on rickettsiae, 
filterable viruses, bacteriophage, and 
pathogenic protozoa round out the 
subject. The section on serology and 
immunity outlines the problems of 
infection and resistance and the 
means for their laboratory elucida- 
tion. 

References given are almost entirely 
restricted to well-known texts on 
bacteriology and immunity, indi- 
cating that this volume is largely 
a condensation or synopsis of more 
exhaustive works. It is not surprising 
therefore to find instances of out- 
moded material and statements car- 
ried over, and in some subjects im- 
portant omissions made. For example, 
1/30 of a unit of antitoxin per cubic 
centimetre of blood is mentioned as 
the Schick or immunity level in 
diphtheria and one dose of alum- 
precipitated toxoid is suggested as a 
possible method of immunizing against 
diphtheria. More recent opinions are 
now entertained by experts in both 
regards. Again, no mention is made 
of staphylococcus toxoid and the 
importance of staphylococcus entero- 
toxin in food poisoning is all too 
briefly dismissed. However, these 
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and other detractions are not of 
sufficient gravity to affect seriously 
the value of the book as a whole. 
One’s general impression, in fact, is 
distinctly favourable. A commend- 
able feature is the free use made of 
tables and charts in which much 
information is synopsized for easy 
reference. The many illustrations and 
diagrams add life and clarity to the 
text. Failure to state the magnifi- 
cation of the various micro-organisms 
shown is unfortunate. 

The paper and type are good but 
the binding is poor. A more durable 
cover would be an advantage without 
making the cost prohibitive. While 
not sufficiently exhaustive for ad- 
vanced or specialized classes, this text 
is admirably suited for general stu- 
dents. Indeed it is the best that has 
come to hand for that purpose and no 
doubt will be well received by those 
engaged in teaching bacteriology and 


microbiology. 
F. O. Wishart 


The Canadian Mother and Child. By 
Ernest Couture, M.D., Director of 
the Division of Child and Maternal 
Hygiene, Depariment of Pensions 
and National Health. Ottawa: King’s 
Printer, 1940. 232 pages. 

THE CANADIAN MOTHER AND CHILD 
presents an authoritative statement 
upon the care of the expectant mother 
and the supervision and care of the 
baby. Novel in its scope, precise in 
its dictum, this official publication will 
meet the need to excellent advantage. 
Across Canada, interest and progress 
in child and maternal hygiene gain 
ground and the recent substantial 
recorded improvement in maternal 
mortality should give added impetus 
to the entire program. 

The book is divided into four parts: 
Care of the Expectant Mother, The 
Baby’s Arrival, The Care of the Baby, 
and The Ideal Baby. Within each of 
these sections is given a well-developed 
story of the basic facts, designed to 
fortify against the mental and physi- 
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cal evils of ignorance and to enhance 
the well-being of mother and baby. 


It is perhaps unfortunate that nu- 
trition was afforded so inadequate a 
space in this work, particularly in 
view of more recent efforts to stimu- 
late public interest in the essential 
facts. Notwithstanding this defect, 
the merit of the work is evident and 
those responsible for its preparation 
and publication are to be congratu- 
lated. 

The illustrations and the quality 
and arrangement of the material are 
excellent. Every public health nurse 
and teacher, and every intelligent 
parent, will welcome the release of 
this valuable contribution toward 
child and maternal hygiene in Canada. 

A. Hardisty Sellers 


Rheumatic Fever. By MayG. Wilson, 
M.D. New York: The Common- 
wealth Fund, 1940. 595 pages. $4.50. 
THIS monograph on a much-dis- 

cussed disease is a welcome addition 
to the list of first-class medical litera- 
ture. It consists of a series of studies 
of the epidemiology, manifestations, 
diagnosis, and treatment of rheumatic 
fever during the first three decades. 


The author is a paediatrician work- 
ing with the Cornell University Medi- 
cal College group in New York. She 
has had a wide experience and has 
presented her subject with insight 
and authority. 

Public health workers will attach 
particular importance to the publica- 
tion of this study because, although 
the disease is not yet a notifiable one, 
it ranks in importance with syphilis 
and tuberculosis. More and more 
attention must be drawn to the sub- 
ject of rheumatic fever since it is the 
most frequent cause of heart disease 
in persons under forty. 


The author sums up the consider- 
able amount of painstaking research 
which has been done in the investiga- 
tion of the etiology by pointing out 
that ‘‘in 1940, the cause of rheumatic 
fever remains unknown.”” Whether 
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the pathogen will prove to be a 
streptococcus, a virus, or a synergy of 
both remains for the future to clarify. 
One supposes from the comprehen- 
siveness of the treatise that all that 
can be said to be relevant to the 
subject has been appraised and given 
its proper place in the review. The 
result is accurate, thorough, and 
interesting. 

Owing to the dearth of morbidity 
data in connection with rheumatic 
fever, any conclusions must be some- 
what limited. Nevertheless the criti- 
cal analysis used makes the available 
data of great worth. No evidence 
could be found by Dr. Wilson to show 
that sex, economic or social status, 
physical types, race or contact were 
specifically related to the suscepti- 
bility of attack by the disease. Fac- 


tors which did play a part in the 
picture were age, climate, seasonal 
variation, and heredity. Familial epi- 
demiology is put forward as a promis- 
ing field for future investigation. 
The text presents a fluent style. 
The bibliography is extensive and 


arranged chapter by chapter. Excel- 
lent graphs make the statistics readily 
understandable. A number of well- 
chosen micro-photographs accompany 
the section on pathological manifesta- 
tions. The clinical pages are inter- 
spersed with roentgenograms, cardio- 
grams and photographs. General and 
symptomatic therapeutic measures 
are presented in detail. Intravenous 
treatment with various antigens did 
not appreciably modify the clinical 
course of the disease. A single line 
comment on the use of sulphanilamide 
shows the writer’s caution in accept- 
ing uncontrolled conclusions. 

Paediatricians, who are the intelli- 
gence department in public health 
effort, will particularly appreciate the 
value of frequent reference to these 
studies. With the advent of a specific 
etiology the national health services 
may bring their vast machinery into 
action in subduing rheumatic fever 
as a menace to youth. 


J. L. Little 











These abstracts are intended to direct atten- 
tion to articles that have appeared in other 
journals during the past month. Any of the 
journals referred to may be borrowed for 
three days or longer if desired. Address re- 
quests to the secretary of the Editorial Board. 


Chemotherapy of Gonococcal In- 
fections in Women and Children 


THREE groups are included in this 
study, 104 cases of gonorrhoea in 
adult women, 20 cases of vulvo- 
vaginitis, and 20 cases of ophthalmia 
in children. The drug used was 
sulphapyridine and details of treat- 
ment are presented. Clinical cure 
corroborated by repeated negative 
smears was obtained in 87.4 per cent 
of the adult group. Smears became 
negative between the second and fifth 
days and administration of the drug 
beyond one week appeared unneces- 
sary. One interesting feature was the 
ease and rapidity with which compli- 
cations such as Bartholinian abscess 
and acute salpingitis were cleared up 
by sulphapyridine alone. Acute and 
chronic cases responded equally well. 

Vulvovaginitis in children responded 
unsatisfactorily, only 11 of the 20 
cases being classified as cured. Repeat 
courses of sulphapyridine were found 
advisable as routine practice. In the 
20 cases of gonococcal ophthalmia 
smears became negative within 4 days 
and there was no relapse. 

Mary Moffett, Brit. M.J., July 6, 1940, p. 8. 


Cold Vaccines—A Further Evaluation 


Two comparable groups of cold- 
susceptible students at the University 
of Minnesota were used in this study. 
An experimental group of 92 students 
was given subcutaneous injections of 
a heat-killed mixed cold vaccine 
during the school year 1938-1939. A 
control group of 88 students was 
given an identical course of injections 
with physiological saline which they 
thought was vaccine. During the 


previous year the students of the 
vaccinated group had had an average 
of 4.7 colds and those of the control 
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group an average of 4.9 colds. The 
average number of colds during the 
experimental year was 2.1 for the 
vaccinated and 1.9 for the controls. 
Fifty per cent of those receiving vac- 
cine reported reactions as opposed to 
6.9 per cent of the controls. 


H. S. Diehl, A. B. Baker, and D. W. Cowan, 
J.A.M. A., 1940, 115: 593. 


Cutaneous Manifestation from To- 
bacco, with Special Reference to Ar- 
senical Exfoliative Dermatitis 


LEAD arsenate is widely used by 
tobacco growers as an insecticide, and 
tobacco on the American market is 
known to contain arsenic in a form 
which may be taken up by the human 
body and in a quantity considered to 
be too high for safety to the heavy 
smoker. The possibility that tobacco 
is a source of arsenic poisoning is 
suggested in this paper and some 
evidence is presented to this effect. 
Analyses of the arsenic content of 
various tobaccos and of several brands 
of cigarettes are shown. Tobacco 
which had not been treated with lead 
arsenate gave a negative test for 
arsenic while all others were positive. 
Cases of arsenical dermatitis and their 
relationship to tobacco are discussed. 
Cases of post-arsphenamine derma- 
titis are thought to be adversely af- 
fected by the arsenic content of 
tobacco. These cutaneous manifesta- 
tions are believed to be of an allergic 
nature. 


E. E. Barksdale, J.A.M.A., 1940, 115: 672. 


Trachoma Treated with Sulfanilamide 
and Its Derivatives—Sulfapyridine 
and Azosulfamide 

In this study one group of 75 pa- 
tients was treated with sulfanilamide 
orally while a second group of 20 
patients received the drug and/or its 
derivatives intramuscularly. In the 
first group, subjective symptoms were 
ameliorated in twenty-four to forty- 
eight hours and usually disappeared 
in one week. Objectively, improve- 














ment began as early as two or three 
days and in the majority in the first 
week. This consisted of reduction of 
congestion, followed by disappearance 
of papillae, follicles and pannus 
formation. Complete restoration of 
eye tissues to normal was not always 
achieved but many of these patients 
had failed to respond to the usual 
methods of therapy. Relapses which 
occurred in 3 cases were cleared up 
by further or increased dosage. 

In the second group sulfanilamide 
or sulfapyridine was given intramus- 
cularly in 10 per cent olive oil. Clinical 
improvement was more rapid and 
complete than in the first group. 
Sulfapyridine proved more effective 
than sulfanilamide. 

In addition to providing better 
therapy for actual cases, use of these 
drugs should help to solve an import- 
ant public health problem in limiting 
spread of the disease by cutting short 
the acute stage with its lachrymation 
and discharge. 


Otis S. Lee and Hans Rottenstein, J.A.M.A., 
1940, 115: 107. 


Scarlet Fever in a Public School 


EIGHTY-SEVEN cases of infection 
with Streptococcus haemolyticus were 
recorded in this epidemic. Investiga- 
tion by the Griffith agglutination 
method of the strains recovered from 
these cases showed that 64 were type 
18 while the other 23 were made 
up of 9 other types. Scarlatiniform 
rashes were noted in 5 of the 64 type 
18 cases (1 in 13) and in 6 of the other 
23 cases due to the various types 
(1 in 4). The development of a rash 
appeared therefore to depend partly 
on the individual infected and partly 
on the type of organism present, as 
rashes were considerably less common 
in the epidemic strain, type 18, in 
this outbreak. The unsuitability 
of the term ‘‘scarlet fever’’ is apparent. 

The type specificity of the im- 
munity is illustrated by two cases 
mentioned here: one of the type 18 
cases had had a type 12 infection 
about 2 months previously and in a 
former epidemic a type 13 Dick- 
negative convalescent developed a 
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severe type I infection from a con- 
valescent of that type. 
J. K. Bostock, Brit. M.J., July 27, 1940, p. 115. 


Improvement in Diphtheria Immuni- 
zation Procedure 

THE diphtheria morbidity and mor- 
tality experience of New York City 
has been a highly favourable one since 
the intensive use of active immuniza- 
tion. In 1939 there were only 564 
cases and 22 deaths as compared with 
an annual average of 10,685 cases 
and 684 deaths for the period 1920- 
1929. Further improvement is looked 
for as immunization procedures are 
perfected. The health department of 
that city believes that specific direc- 
tions regarding diphtheria immuniza- 
tion are advisable and the following 
comments and recommendations are 
of considerable interest. 

1. Nine months of age is the ideal 
time to commence immunization. 
Before that time passive maternal 
immunity may interfere with active 
immunization. 

2. Three doses of plain toxoid are 
being used at child health stations. 
Alum precipitated toxoid has been 
found to give annoying local reactions 
more frequently and requires special 
attention in giving injections. 

3. An interval of one month be- 
tween doses has been adopted since 
it has been shown that the longer 
interval gives a higher proportion of 
successful immunizations. 

4. Children immunized as infants 
should be given a further single dose 
of toxoid before entering school. A 
Schick test before this injection is not 
done. 

5. In so far as possible, Schick tests 
are done two or three months after 
the initial course of immunizing injec- 
tions. Those who are still Schick- 
positive are given another full series 
of injections. 

6. Primary immunizations with 
plain toxoid should consist of three 
injections at monthly intervals—}, 1 
and 1 cc. doses for children under six 
years of age and }, 1 and 1 cc. for 


children over six. 
Charles Bolduan, Med. Officer, 1940, 63: 207. 
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Work Spells, Rest Pauses and Shifts 
in Munition Works 

One of the problems investigated by 
the Health of Munition Workers Com- 
mittee was that of distributing hours 
of work over six days in a manner to 
cause the least fatigue to the workers 
and the most favourable effects on out- 
put. Evidence was collected at a 
number of munition factories. In this 
paper the author discusses various 
aspects of the problem which must be 
considered in their relation to present 
needs, such as the length of the work- 
ing-day, the adoption of a one-break 
or a two-break system, and the adop- 
tion of a rest pause in the middle of a 
long working period. 

Different arrangements create vari- 
ous objections. Should a 10-hour day 
be worked on the one-break system 
(7 a.m. until 6 p.m. with 1 hour at 
noon), evidence shows it is most im- 
portant that each working spell be 
broken in the middle by a pause of 
10-15 minutes’ duration. A two-break 
system, such as was widely adopted 
during the last war, when the workers 
start at 6 a.m. and have a breakfast 
interval at 8 a.m., means work before 
breakfast, which in the opinion of the 
Committee “gives inferior output, 
lowers health and leads to great loss 
of time.” 

A 5-day working week, though 
favoured by many industries in peace- 
time, cannot be recommended in war- 
time as it would mean lengthening the 
day (Monday to Friday) by nearly an 
hour, which would necessitate adoption 
of the two-break system. A 6-day 
week is also preferable in a 48-hour 
week, but with a 40-44-hour one, the 
5-day week has distinct advantages. 

Evidence obtained by the Industrial 
Health Research Board in factories 
where women were engaged on various 
light repetition processes showed that 
the introduction of a rest pause of 7-10 
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minutes in the morning work-spell led 
to an average improvement of 6 per 
cent in output. Organized rest pauses 
have proved of benefit for both physio- 
logical and psychological reasons. Fre- 
quently a cup of tea and a little food is 
brought to the workers, which brings 
relief from fatigue and loss of energy. 
Another important benefit is relief from 
monotony, by such means as music or 
conversation. 


During the last war, when night- 
shifts were found necessary in many 
factories, the Health of Munition 
Workers Committee did their best to 
ascertain the most suitable arrange- 
ment of them. Evidence secured from 
munition factories showed that workers 
on continuous night-shifts had a dis- 
tinctly lower output (5-10 per cent) 
than those on discontinuous shifts, and 
that it was better for the workers to 
change over every week. The investi- 
gators agreed that it was a mistake to 
have the night-shift longer than the 
day shift. 

Wherever possible, night work for 
women should be avoided. The total 
hours worked however can be increased 
considerably over those feasible for 
single day shifts by using the two-shift 
system, which may now be worked by 
women between 6 a.m. and 10 p.m., 
deducting half an hour for a meal in 
each shift. An investigation made after 
the last war on shift workers employed 
on light repetition occupations showed 
that their total output every week was 
only 4 per cent less than that of day 
workers on the same task. 


As regards Sunday labour, the au- 
thor hopes that during this war, except 
under very special conditions, it will 
not be adopted. The opinion of the 
Committee was that “Sunday labour 
is unpopular, uneconomical and not 
productive of increased output.” 


H. M. Vernon, Indust. Welfare, January, 1940, 
21. 





